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Pour- Bridge, Coal Fremeway for Unloading Anthracite. 
HANDLING ANTHRACITE COAL.—(See page 341.) 
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CONGESTION OF TRAFFIC AT THE GRAND CENTRAL 


STATION AND ITS REMEDY. 
* It is a remarkable fact that although New York is 


in the world, it has but one rail- 


the second laryest city 

road terminal station within its boundaries. Except in 
the unlikely event of the constraction of a gigantic 
bridge across the North River, it is probable that the 
Grand Centra! Station at Forty-second Street will con- 
tinue to be the only great terminal in New York. . The 
enormous volume of traffic which it has to aecommo- 


date has for many years proved too much for the ca- 


pacity of the station yard; and only by resorting to 


a practice which ali railroad wen, including the offi- 

ils at the G.aud Central Station themselves, con- 
demn has it been possible to receive, make up and 
distmtelh the large namber of local aud express trains 
whi use this station The practice referred to is 
tuat of separating the engine from its train as it 
euters the station, by means of what is known as a 
‘flying switeh,” in which the engine is cut loose and 
steaius swiftly ahead on to a side track, while the 
train runs into the station. The element of danger 
lies in the possibility of the switeh being thrown too 
late, or of the train, which is not under air-brake con 
trol, being switched on to the wrong track and col 
liding with stationary cars. It is to the credit of the 


station yard wanagement that an admittedly risky 
practice has been followed for many years with so 
few accidents 


Ab atterppt is now being nade to improve and accele- 


rate the bandli of trains in the yard by installing a 


ng 
complete pneumatic switch system and abolishing the 
flying switeh; but the experience of the first three days 


of operation was 80 disastrous that a return has been 
made to the old plan of separating the engine frow its 
train. Almost from the hour in which the new system 
was inaugurated the yard service was thrown into such 
disorder that trains, both suburban and express, were 
detained from one to two hours, either in the station 
or in the tonnel approach. 

fact that 


proves to a demonstration that the facilities are alto- 


The the flying switch is again in force 
vether inadequate to the ever-increasing number of 


trains that must be accommodated ; and it is evident 


that some radical change must be made in this terw- 
traffic 


thrown into a condition approaching a deadlock. 


within few years will be 
The 


simplest solution of the difficulty would be to separate 


tual or the the next 


the express and jocal trains, reserving the present sta- 
tion for the former, and accommodating the local traius 
on a series of loops built on an elevated structure above 
The two outer tracks of the tunnel 

for Shortly after it 


leaves the tunnel the incoming track should be carried 


the present v ard 


should be reserved local trains. 


op av incline to a level at which it would clear the sta- 


tion vard. It should then connect with a series of con- 
centric loops, which would extend around the yard in 
front of the 


incline by which the outgoing local trains would leave 


present train shed, and unite un another 
Chree or four loading and unloading plat- 
As part of this plan, local 


be made up at such points as New Haven, 


the statior 


forms would be provided. 
trains would 
Siamford, and New Rochelle, and would ran through 
the New York terminal and back to these towns with 
of 


exists in 


out change eugines. A precedent for this arrange- 


the great loops beneath the terminal 


Boston 


ment 


station at South the main difference being 


that at Boston the tracks are depressed, whereas at 
New York they would be elevated. 


By providing such an elevated station as this, the 
congestion would be completely relieved and its reeur- 
renee indefinitely removed. The overcrowding of the 


ved in making up the local trains would. be 
op at such 
points as Stamford and New Rochelle, and would pass 
There 
would be no insuperable structural! difficulties involved 
of the loops suggested. 
Moreover, it is a change which could be made with the 
least to the companies and with absolutely no 


diseowfort 


(rachKs iv 


4 


avoided, as these trains would be ade 


through the Grand Ceutral Station intact. 


in the erection incline and 


cost 
or delay as the 
terminal could be run under the present system until 


to the traveling public ; 
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the very hour at which the tracks were cut and con- 
nections made between the new elevated station and 
the existing incoming and outgoing local tracke. 
2+ 
PACIFIC COAST SHIP-BUILDING, 

The ship-building industry on the Pacific coast for 
the past three years has enjoyed a period of extraordin- 
ary activity. From January, 1898, to September, 1900, 
thirty-two months, the number of new ships built aggre- 
gates seventy-four, with a total tonnage capacity of 
37,910. Government vessels are not included iu the list. 
Of the new craft, forty-five, with a tonnage of 14,229, 
were schooners, five were barkentines of 4,597 tons, one 
was a barge of 632 tons, and twenty-three were steamers 
having a tonnage of 18,452. The largest of the schooners 
rated 985 tons, aad of the steamers, 4,597 tons. 

Of the latter, three, aggregating 7,298 tons, were built 
of iron, the others of wood. San Francisco builders were 
the constructors of the larger number of both iron and 
wooden ships; but almost every port on the coast, from 
San Pedro to Puget Sound, wherever the necessary 
supplies of lamber were to be had, contributed to the 
total result. Creditable as the exhibit is, the outlook 
is even more flattering. There is not a shipbuilder 
along the 2,000 miles of coast who has not all the work 
contracted for that can possibly be handled, and who 
could not easily duplicate his present undertakings if 
the supply of labor warranted it. 

The cause of this prosperity is easily explained. For 
many years prior to 1898 the industry languished, 
and the carrying trade, which had been stimulated by 
artificial “‘ booms,” was greatly depressed. Dividends 
on marine property were small. The earnings were 
swallowed by heavy expenses. Losses by sea were not 
made good, and the actual number of coast ships con- 
siderably decreased. 

Just at the time that the maritime prospect seemed 
darkest, the extraordinary development of Alaska be- 
gan. It was found that the number of vessels avail- 
able for this profitable traffic was far below the de- 
mand, Every vessel that could be procured was 
ebartered for the Alaska trade. High charters caused 
many to be withdrawn from the coast carrying trade, 
and a considerable scarcity of vessels for ordinary 
requirements began to be felt. 

It was thought that the Alaska demand would be 
but temporary; but the contrary proved to be the 
ease. It continued to increase, and is bound to be 
permanent. The Cape Nowe traffic of the present 
year withdrew at least a hundred vessels of all sorts 
from available supplies; and with new discoveries 
along the Alaska coast, and the location of camps 
that indicate every [sign of permanency, the demand 
for a greater number of craft than was required in 1900 
is undoubted. The charters for 1901 for the carrying 
trade of the far North already assure this. The in- 
creased demand for vessels for the Hawaiian and Phi- 
lippine trade has greatly depleted the coast fleet, 
until there is an actual insufficiency of vessels for the 
ordinary coastwise traffic. The dispersion of a great 
number of. vessels to-distant points occurs at-a time 
when theconditions of Pacific ports are more prosper- 
ous than for many years, and when trade is remarkably 
active. Ocean freights have continued to advance 
until 50 shillings is asked on wheat charters to Livor- 
pool, yet, even at this extraordinary figure, there are 
but few vessels available. The values of cereals in 
California, Oregon and Washington are uncommonly 
depressed, nut because foodstuffs are not in demand, 
but for that transportation cannot be 
engaged to deliver them. 

Except in one instance, the single tonnage capacity 
of the new ships is not noticeably great; but the gen- 
eral average indicates a gradual increase in size. ‘The 
steamer “Californian,” referred to, an iron ship of 
4.597 tons, built for the Hawaiian trade, aud now in 
the Philippines, is the largest vessel of her class ever 
launched on.the Western coast. If we except the 
steam schooner, a vessel which is said to be of a type 
peculiar to Pacific Coast waters, the coast vessels do 
not differ greatly in character from those constructed 
elsewhere in the United States. The largest schooner 
ever built was of 600 tons. These vessels are designed 
for the shallow harbors of the coast, and are, con- 
sequently, all of light draught and exceptional beam. 
Their carrying capacity is great and their seaworthi- 
ness uncommonly good. Most of them are fitted for 
passenger traffic, and have cabins on the upper deck 
aft,though in some instances the cabins are in the 
eenter. They are fitted with compound engines, and 
have an average speed of ten knots. Being schooner- 
rigged, they are largely independent of steam propul- 
sion. The type is economical as regards the running 


expenses, both of crew and motive power. 
—— ->-ero- — 


THE COMPARATIVE EFFICIENCY OF THE KRUPP, 
ARMSTRONG, AND SCHNEIDER-CANET GUNS. 

In determining the relative efficiency of modern guns 
there are wany elements to be taken into considera- 
tion, particularly in the case of weapons which are iu- 
tended for naval service, where velocities are usually 
mach higher than those common in weapons for field 
service. A comparison of relative efficiency must take 








the reason 
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note of all ballistic features. As a matter of fact, the 
methods of designation used are apt to be mislead- 
ing, for the reason that they wake too much of certain 
elements of efficiency, and too little of others. Thus, 
we find that, popularly speaking, it has become the 
fashion to quote the isnuzzle velocity of a gun in 
preference to any other of its ballistic capabilities. 
if the public hears that a gun of a certain caliber 
is capable of a muzzle velocity of 3,000 feet per second, 
as against velocities of 2,600 or 2,800 feet per second in 
other guns of the same caliber, it is apt to consider 
that the high velocity weapon is incontestably the 
most effective. This superiority, however, by po means 
follows; for the were statement of the muzzle velocity, 
unaccompanied by any statement of the weight of the 
shell to which such velocity is imparted, conveys no 
information as to the actual hitting power of the gun. 
Then again the relative efficiency nay further be modi- 
fied by a statement of the weight of the gun itself, for 
it is evident again that if two guns, one of which is 
cousiderably lighter than the other, show the same 
muzzle energy, the lighter gun is ton for ton a much 
more effective weapou. A further modification is in- 
troduced when the question of the ** rewaining velocity 
and energy ” is iutroduced ; for although a light pro- 
jectile, issuing from the muzzle of a gun at an ex- 
trewely high velocity, may have the same muzzle 
energy as a heavier projectile with a lower muzzle 
velocity, the lighter projectile will lose its velocity far 
more rapidly as the range is covered, and what is 
known as the “ remaining velocity and energy ” of the 
heavier shell will be relatively greater, the greater the 
distance that is covered. It is mainly for this reason 
that many of our navai officers regret to see the 13 inch 
guns displaced by the 12-inch, the hitting power of the 
13-inch shell at long ranges being considerably greater 
than that of the lighter 12-inch shell. 

In determining upon the armawent of their navy, 
the Germans have evidently been governed by this 
cousideration ; for it is a fact that the Krupp guns, 
with which their ships are armed, fire projectiles which 
are considerably heavier for any given size of gun than 
those used in any other navy. Although the muzzle 
velocities given in the ballistic tables of these guns are 
not so high as those of other nations, the muzzle ener- 
gies are greater and the ‘remaining energies” are in 
some cases enormously so. Just how great is this 
difference is shown in an article which we publish in 
the current issue of the SUPPLEMENT, which contains 
a series of graphical comparisons of the relative ballis- 
tic energies of the Krupp guns and those of the great 
firms of Armstrong and Schneider -Canet. 

Thus, in comparing the velocities and energies of the 
Krupp 9'¢-inech gun with the Armstrong weapon of 
the same caliber, we find that, although the muzzle 
velocity of, the Arwstrong projectile is 762 meters 
per second, a8 againsf 729. meters per second for the 
Krupp gun, at-19730' meters from the muzzle the 
velocities are equal, and at 5,000 meters the Krupp has 
a reumtifiing velocity of 491 meters, as against a re- 
maining velocity for the Armstrong shell of only 448 
meters per second. The loss of velocity is due to the 
fact that the Armstrong projectile, weighing only 159°7 
kilogrammes, as against 218 kilogrammes for the 
Krypp projectile, is more influenced by the resistance 
of the air, and therefore loses its velocity more 
quickly. Although the velocity of the Armstrong 
weapon is 33 meters greater than that of the Krupp 
gun, its muzzle energy is 1,098 meter-tons smaller, and 
at a range of 5,000 meters its energy is still 1,012 meter- 
tons less. Judging the two guns on the basis of the 
amount of energy developed per kilogramme of weight 
of gun, we find that at the muzzle it is for the Arm- 
strong 176°8 meter-kilogrammes per kilogramme of 
weight of gun, and that in the Krupp weapon it is 
214°4 meter-kilogrammes per kilogramwme of the weight 
of the gun. 

Comparing the guns on the basis of their armor- 
piercing ability, it is shown that while the Krupp 
9's-inch rapid-fire gun can perforate 30 centimeters of 
Harveyized armor up to 8,100 meters range, an Arm- 
strong gun of the sawe caliber, in spite of its greater 
velocity, can do this only up to 1,250 meters. Harvey- 
ized armor 25 centimeters thick is perforated by the 
Krupp gun up to 4,500 meters, by the Armstrong gun 
only ap to 2,400 meters, while the Schneider-Canet 
9'¢ inch gun eannot perforate that thickness at a range 
of over 2.000 meters. 

Although a strong case is made out for the superior- 
ity of the Krupp guns along the lines referred to, there 
is one drawback to the use of the heavier projectiles 
whieh must not be lost sight of. We refer to the fact 
that the greater weight of the shell will reduce the 
total number of reunds that can be carried for each 
gun; a consideration which is of importance whiere 
every ton of the displacement of a ship is valuable 
when it comes. to the question of distribution ameng 
the contending claims of armor, engines, stores, and 
amwunition. Furthermore, the increased weight must 
tell somewhat against the rapidity of handling ; and 
if the ammunition is to be handled at the same speed, 
it becomes necessary to install heavier machinery tor 
operating the hoists. 
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THE HEAVENS IN DECEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The close of the nineteenth century is marked by no 
celestial pageant. Indeed, the heavens are more than 
usually bare, for all the outer planets, except Neptune, 
are hidden behind the sun, and the inner ones are all 
three morning stars. So on the last evening of the 
century we shall see those silent and eternal stars 
alone which present the same aspect to us that they 
did to the sages of the East wore than thirty centuries 
ago—Orion and the Pleiades, familiar to star-gazers 
when the Book of Job was yet unwritten, even as in 
present times, and seeming even more inconceivably 
far beyond our reach to us than to them. 

To the fixed stars, therefore, must our attention be 
chiefly directed, when, as our custom is, we survey 
the evening skies. At 9 P. M. on December 15, the 
Milky Way extends in a broad span across the sky 
from east to west, passing a little north of the zenith. 
It is much brighter in the west than in the east, and 
also much more irregular in form and brilliancy. 

Following its line from west to east, and noting the 
principal constellations, we come at first to Cygnus, a 
great cross of stars standing erect right along the 
eenter of the Galaxy, and close above the western 
horizon. Some distance higher up, and nearly over- 
head, is Cassiopeia, marked by a zigzag line of bright 
stars; and the next group to the east is Perseus. 
Midway between the last-named constellations is a 
bright spot in the Milky Way, which, with even the 
smallest telescope, is seen to be a magnificent cluster 
of teleseopie stars. 

Still following the Milky Way down toward the east, 
we next reach Auriga, whose brightest star, Capella, 
considerably surpasses any that we have so far passed. 
Below is Gewini, containing the conspicuous pair 
Castor and Pollux, both of which are almost of the first 
magnitude. Their line continued downward points 
out a little hazy spot of light which is the cluster 
Praesepe, in Cancer, the most characteristic feature of 
the constellation. The separate stars of this cluster 
cannot be separated by the naked eye, but are clearly 
seen with a fieldglass. 

To the right of Cancer is Canis Minor, whose only 
conspicuous star is the brilliant Procyon. Further:on 
in the same direction is Sirius, which, even at its 
present low altitude, is beyond comparison the bright- 
est star in sight. The lower part of Canis Major—to 
which constellation it belongs—has not yet risen. 

Above Sirius is Orion, which is too familiar to need 
description here, and high above him again is Taurus. 
Aldebaran, Sirius, and the two brightest in Orion, 
Rigel and Betelgeuse, form a remarkably perfect paral- 
lelogram. 

Below and to the right of Orion is the little constel- 
lation Lepus, the Hare, which between the hunter 
Orion and his Great and Little Dogs must be pretty 
hard pressed. Just above Rigel is a moderately bright 
star, which is Beta Ericlani; and the classic river is 
represented by a long stream of faint stars extending 
thence to the westward, and then southward and 
eastward to the horizon, and filling up most of the 
southeastern sky. 

The almost equally irregular and extensive shape of 
Cetus and Pisces similarly occupy the southwest. 
Above is Aries, a little south of the zenith, below which 
to the west is Andromeda, with the great square of 
Pegasus further down and standing on one corner. 

In the northern heavens we may note that the Little 
Dipper hangs directly down from the Pole Star and 
that Draco lies below it. The Great Dipper is on the 
right, the last star of its handle out of sight near the 
horizon, and the nead and paws of the Great Bear ex- 
tend frow it toward ‘temini and Cancer. 

THE PLANETS. 

This month has more than the asual number of 
planetary conjunctions with the sun; but these are 
unfortunately not observable phenomena. 

Mercury is morning star in Libra and Seorpio all the 
mouth. His greatest elongation occurs on the 7th, and 
throughout the first half of December he is well placed 
for observation, rising about two hours before the sun. 
On the morning of the 22d he passes close to Uranus, 
and on that of the 30th close to Jupiter, bat in both 
cases the planets are too much involved in the dawn 
to be easily seen. 

Venus is morning star in Virgo, Libra and Scorpio, 
rising nearly three hours before the sun on the Ist, and 
more than two honrs on the 31st. She is receding from 
the earth and growing fainter, but remains as always 
the brightest of the planets. 

Mars is rapidly approaching opposition and becom- 
ing more conspicuous. He is in Leo, moving slowly 
eastward and growing brighter. By the end of the 
month he will be a brilliant object, brighter than a 
first magnitude star, and rising about 10 P. M 

Jupiter, Saturn and Uranus are all in conjunction 
with the sun during this month; Uranus on the 4th, 
Jupiter on the 13th, and Saturn on the 28th, and all 
are invisible during the month, anless perhaps Sat- 
urn might be seen in very clear air just after sunset 
in its very first days. 3 

Neptune is almost opposite to the three planets 
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last named, and comes to opposition on the 19th. He 
is situated on the boundary of Taurus and Gemini, 
and is invisible to the naked eye, and, indeed, hardly 
worth looking at in any but large telescopes. 

THE MOON. 

Full moon occurs on the morning of the 6th; last 
quarter on the afternoon of the 13th; new moon on 
that of the 2ist; and first quarter on the evening of the 
28th. The moon is nearest the earth on the 3d, most 
remote on the 15th and nearest again on the 30th. She 
passes Neptune on the morning of the 7th, Mars on 
the evening of the 12th, Venus on the night of the 
18th, Mercury on the morning of the 20:h, Uranus at 
noon the same day, Jupiter on the morning of the 2ist, 
and Saturn on that of the 22d. 

At 1A. M. on the morning of the 22d the sun enters 
the siga of Capricorn, and, according to the almanacs, 
‘winter begins.” And with the stroke of midnight on 
the 31st the nineteenth century closes, 

Oyster Bay, N. Y., November 19, 1900. 

Pea RE 
COHERERS.* 
BY AUG. RIGHI, PROFESSOR AT THE UNIVERSITY OF BOLOGNA. 

The phenomena utilized in coherers has been dis- 
covered by successive stages. Varley, in working with 
a system of lightning arrester for telegraph circuits, 
found that a conducting powder unmixed with in- 
sulatiung powder could not be used, as after the 
discharge had traversed it the particles were arranged 
soas to form a conducting mass. But it was sup- 
posed that the heat of the discharge produced the 
phenomenon. A diminution of resistance produced by 
weak currents was not really discovered until 1884 by 
Prof. Calzeechi-Onesti. He used in his experiments 
metallic filings contained in an insulating tube with 
two electrodes and observed that when the tube was 
slightly turned about its axis the conductibility ac- 
quired by the filings disappeared. M. Branly observed 
later a similar phenomenon and found that the action 
might be obtained by allowing a spark to pass in the 
neighborhood of the tube and that the original resist- 
ance was restored by a shock. Prof. Lodge arrived at 
the same results in 1889 by studying a fact observed 
already by Prof. Hughes, but unknown to him, that 
a very small spark between two conductors which were 
almost touching established a communication which 
disappeared by a shock. 

It is not yet known exactly in what manner the 


_ phenomena of the coherer are accomplished. Accord- 


ing to M. Branly, it is due to a medification of the di- 
electric between the particles, and according to Mr. 
Lodge it is due to exceedingly small sparks between 
them which give place to the production of contacts. 
This explanation may be completed by admitting also 
the possibility of slight movements of the particles by 
the electric forees which would arrange them in con- 
ducting filaments. According to the first theory, the 
shocks would have the effect of renewing the portions 
of the dielectric between the. particles, and according 
to the second the shocks break the adherence produced 
by the sparks. The late researches have given useful 
data without deciding the question of the cause of the 
phenomena. Thus the microscopic observation made 
by Messrs. Arons and Van Gulick, those of M. Vincen- 
tini and Di Ciommo and Campanile upon coherers with 
mercury drops and those of Melagoli by the photo- 
graphic method seem to uphold Mr. Lodge’s views, for 
they have permitted observing small movements of the 
particles and small sparks at the instant an electric 
wave was produced at some distance. M. Tommasina 
has obtained curious chains formed by adherent metal- 
lie particles, and M. Sundorph has succeeded in remov- 
ing most of the iron filings forming a coherer without 
causing a disappearance of the conductibility produced 
by a wave. Besides, the adherence produced by a smail 
spark between two conductors which touched slightly 
has been observed by Mr. Lodge and lately by Mr. 
Maclean (United States), But on the other hand, cer- 
tain facts seein difficult to explain by the theory of Mr. 
Lodge. For instance, peroxide of lead acts in a con- 
trary manner to metal filings, for its conductivity di- 
minishes under the action of electric waves and it is the 
same for other substances, as, according to Mr. Rose, 
magnesium and potassium in kerosene. To these facts, 
contrary to Mr. Lodge’s theory, it must be added that 
Mr. Branly made coherers in which the particles were 
fixed in a solid dielectric mass. In any case, it seems 
that the presence of a thin layer, of oxide, the most 
often, at the surface of the particles is necessary or at 
least usefal for the working of cotrerers. It is true 
that they have been made with gold or platinum fil- 
ings or carbon powder, but the influence of the surface 
layer has been well demonstrated by M. Blondel, who 
produced a film of sulphide of silver in increasing 
thiekness at the surface of silver particles and found 
that a certain thickness of layer exists which gives the 
maximum effect. 

Certain coherers lose their conductibility spontane- 
ously, as Messrs. Branly, Ducretet, Popoff, ‘l'ommasina, 
and others have shown. Coherers of this kind would 
simplify experiments greatly, as a shock to the tube 

* Lecture delivered at the Congress of Physics. Reported by special 
Paris correspondent of the Screntrric AMERICAN. 
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would not be necessary. In general, the automatic 
striker of M. Popoff is used, in which a relay is worked 
which operates a secondary circuit including the strik- 
ing magnet. According to the carbon coherers re- 
cently described by Tommasina, this will not be nec- 
essary, and a simple telephone, which may contain the 
coherer in the interior, will reveal the waves. The form 
and constitution of coherers has been greatly varied by 
Bowlker, Maclean and others, and the arrangements of 
M. Tissot and Jervis Swith are especially remarkable. 
The frequent use of filing tubes in the last year has fur- 
nished us with data for some practical rules for the best 
construction. In general, it may be said that the sen- 
sitiveness is greater as the space filled by the filings is 
swaller and its particles smaller. But at the same 
time it is sensitive to outside influences, and its work- 
ing is less sure. The choice of the metal! is important, 
and it appears that nickel is the most advantageous. 
Again, it is well to completely inclose the glass tube 
and to make a vacuum in it, to be sure that the sensi- 
tiveness does not vary in time, on account of a surface 
alteration produced by contact with air. But few 
measurements have been made upon these phenomena 
up to the present, but it is known that the lowering 
of resistance produced by the discharge of a condenser 
through the filings is a function not only of the charge, 
but also of its potential, and that for a given capacity 
there is no effect when the potential is below a certain 
critical value. 

-_ +o >a 


SCIENCE NOTES. 


The Duke of Abruzzi has chartered the Gothenburg 
whaler “‘ Capella’ to proceed to Franz Josef Land in 
search of three missing Arctic exploration expeditions. 


The supply of clams on the New England coast is di 
minishing. Extensive areas which four or five years 
ago produced great numbers of claims are now practi 
eally barren. The demand has increased at such a 
rate that too large a number of seed claws have been 
removed, and extinction quickly follows and the beds 
do not recover themselves. 

Experiments in forestry are being carried on in Cali- 
fornia, the idea being to determine as near as possible 
the value of timber to a watershed. The rainfall in 
the lands which have been set apart for the experi- 
ments isaccurately measured, and the relative amount 
of run-off is carefully estimated. The experiments are 
being conducted on a very extensive seale, so they will 
undoubtedly prove of great value. 

The Departinent of Agriculture is preparing an 
order on the recommendation of the Department of 
War setting aside as forest reserves the island of 
Panay and the island of Pauitaui ; the latter is one of 
the Jolo Islands, It is found that these are the rich- 
est islands in the world for rubber trees. It is the de- 
sire of the authorities in Washington to have the trees 
preserved, in view of the fact that our rubber supply 
may become exhausted. 

A Chinese banknote, issued during the Ming Dy- 
nasty, about A.D. 1390, has been placed in the British 
Museum, among the specimens of early printing from 
China. The surface of the noté is biack with age, 
though the characters upon the face cf it are quite dis 
@rnible. This is supposed to be the eariiest specimen 
extant of a bank note issued from any country, and is 
about 300 years anterior to the issue of the first note in 
Europe, from Stockbolm, 

The London Lancet complains that the ordinary 
closed cab is a distinct menace to heaith. It says they 
are the undoubted source of infection; microbes in- 
festing the cushions and the mats on the floor, and 
the air might easily contain pathogenic organisms 
left by a previous user. Hansom cabs are considered 
to be decidedly more sanitary, but they are considered 
as a kind of death trap in wet weather, when those rid- 
ing in them are completely inclosed by windows and 
aprons, making it impossible to release themselves in 
an emergency. 

The long looked for trial of the third-rail system on 
the New York elevated roads was recently carried out 
on the Second Avenue branch, when six trips were 
made between 54th Street and 92d Street. The trial 
train consisted of six cars, the two end cars being each 
equipped with four wotors. The two motor cars were 
arranged so that the cabs were respectively at the front 
and rear ends of the train. The trip from 92d Street 
to 54th Street, a distance of thirty-eight blocks, was 
run in four minutes, at a speed of thirty miles an hour. 
The superiority of the motors over the old steam loco- 
motives was shown in the rapid acceleration ; and the 
substitution of the air-brake for the old vacuum brake 
was noticeable in the greater rapidity with which tlie 
stops were made. Judging from the results achieved 
on the trials, it is expected that the trains will run 
from the Battery to 155th Street on the Sixth Avenue 
line in forty minutes, instead of forty-nine minutes, 
which was the time taken under the old system. The 
new and the old cars are similar in appearance, the 
former being somewhat wider. In place of the old 
steam heating and oil lighting, they will, of course. be 
lighted and heated by electricity. 
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ARTIFICIAL LIGHTNING. 


I'he electrically illomiuated herewith shown ié 


Sit 


the work of Mr. P. M. Lineoln, chief engineer of the 
Niagara Falls Power Company, to whom we are in- 
iebted for our illustration and particulars. The sign 


mav tratbfullv be called a winiatare artificial thunder 
for 


storm, the term “artificial” being used acivised!y 
the reason that the storm is strictly artificial 
ind in no sense a mere imitation. The 
flashes of lightning and the thunder claps 
of a widsumwer storm are repeated in the 
flashing illumination and the accompany 


ng succession of sharp reports of this really 
magnificent electrical display. The sign con 

large gliss condenser charged with 
The 


partial and complete discharges of the con 


sate OLA 


alternating currents of high potential. 


denser are the cause of the electrical display 


and over the surface of 
At low potentials each letter is 


fringe of 


around the letters 
the @iasa, 


surrounded bv a violet 


beautifal 
brush discharge. As the potential is raised 
streamers begin to shoot out from the sharp 
corners of the letters and extend at first for 
a distance of about one inch over the plate. 
Ihe length of these streamers increases With 
tage, until they form a brilliant 


for a 


the rising vo 


halo, reaching out dis- 


shifting 


nches or more from the letters. 


and 
tance of 121 
Upt 
ony but 
still higher, complete discharges occur, each 


The 


oint the electric discharges are 
the 


» this x 


partial, upon raising voltage 


accompanied by a loud report 
f the illustration show 


being 


white erooked lines < 
some of the paths of these complete discharges. When 
the voltage is sufficiently high, each illumination is 
ieccolnpanied by one of these coin plete discharges, and 
when the frequeney of 125 periods per second is 
reached, the discharge is extraordinarily brilliant, and 
the accowpanving reports are strongly suggestive of a 
regiment of soldiers at rifle practice. Although the 
device is somewhat expensive, its effect when used as 
an advertising device is remarkably sne 
cessful 
oe 
FIGHTING FIRE WITH WINE 
BY HARLE®S FREDERICK HOLDER 

California has for four or five years 
heen,visited by a short rain supply, which 
has caused no little annoyance, trouble 
and expense to almost every industry in 
the southern part of the State, though 
had their 


localities 


certain regions have normal 


rainfall In some water has 


almost entirely given out, and small ranch- 
ers have deserted their places and driven 


their stock to more favored sections. One 
of the most serious results of the lack of 
rain has been the forest fires, which in 
the past few vears have raged with un- 


rrecedented violence and devastated 
hundreds of square miles of forest, which 
will not reproduce themselves in a cen- 
Tu 

lu many parts of California these fires 
have occurred owing tothe dry conditions 
which have prevailed. Perhaps the most 

fire near 
of Wrights, in the 
Santa Cruz Mountains, south of 
Here the fire 


was started, as in many other 


remarkable ocenrred 


the town 


San Francisco. 


instances, by an _ irresponsible 
rancher who was burning brush 
The wind sprang up suddenly, 
swept the flames into the forest, 
and in a very short time a fierce 
wall of flame was rushing up the 
Coast Range, 
before it 


west slopes of the 


carrying destruction 


The mountains here were cov 
ered with a fine growth of old 
oaks, mazanita and madrones 


landmarks in the country—-which 
feil like atraw before the destroy 
er. The wall of flame swept to 
the suinmit and descended into 
the eafions, following these rivers 
of verdure in and out, rushing 
op in an ever-increasing volame 


In the pathway of the fire 
was the ranch and Mare Vista 
winery of E. E. Meyer, one of 


wine-making estab- 
lishments and vineyards in Santa 
Clara ¢ founty. 


the largest 
To protect it and 
the homes in the vicinity, the 
people of the surrounding coun- 
try assembled en masse, organiz- 
ed themselves efficient 
body of fire fighters and began 
a campaign in which striking 
acts of valor were performed, It 


into an 


LARGE WINE VATS 


Scientific American. 


was impossible to stay the flames, and as they went rush 
ing down the cafion toward the winery, destruction of 
the valuable property seewed inevitable, and the result 
demonstrated the necessity of having in this and other 
States men who will make a study of fighting fire asa sei- 
ence. Trees in advance were cut down ; ditches of earth 
dug, and every expedient known to fire fighting of to- 


che ba y’ a dim, 


DoE AAD AAA | 


A\\ 


) 





ARTIFICIAL LIGHTNING. 


day was tried ; but so flerce were the flames that they 
seemed to leap hundreds of feet into the air, bound- 
ing in lurid sheets over the breaks, and in an incredi- 
ble short time swept down to the winery, as shown 
in the accompanying illustration, and surrounded it. 
Under ordinary circumstances it would have seemed 
impossible to save the building, but the band of 
workers rallied under the intelligent lead of the Meyers, 
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and men were posted on the roof who poured streams 
of water upon every portion. Young Mr. Meyer was 
held by ropes from a window while he used the hose 
upon the flames which were licking up the timbers at 
the base of the building, the heat being so intense 
that a stream had to be played upon his body. 

It was believed that the winery could be saved, when, 
without warning, the water gave out. Some 
large trees, Which were dropping in every 
direction, had fallen upon the supply pipes, 
crushing them in and clogging the reservoir. 
This was an unexpected catastrophe, but 
the rescurces of the fire fighters were by no 
means exhausted, thongh a desperate ex- 
pedient was resorted to. The owner of the 
winery gave the order to attach the hose to 
the great vats of Zinfandel wine which were 
stored in the cellar (see illustration), and 
wan the wine pumps. This was promptly 
done, and an exact picture of the situation 
at this time is here shown. Wine had been 
used in this way before, but the owner was 
not aware, in all probability, of the prece- 
dent. Ina few moments valuable wine was 
being pumped upon the flames with remark- 
able effect. In the words of a witness, “ it 
acted like some chemical prepared for the 
purpose.” Wherever it struck, the flame was 
smothered at once, peculiar clouds of smoke 
rising, telling that the chemical combination 
was a success ; so successful, indeed, so ap- 
parent, that the exhausted men, who had 
been working for hours, and whose clothing 
and hair were charred, raised a cheer and 
began the figlt with renewed vigor. In a lettér to the 
writer, Mr. Meyer says: *‘ My cellar is surrounded by 
large pine trees, and these were burning furiously, 
throwing the flawes toward the building which caught 
fire in several places. The wine I found to be a far 
better extinguisher than water. The wine I used was 
young, hardly through fermentation. It contained 
about one per cent of sugar, and was still quite warm. 
| had two pumps going, each throwing 
a one-inch stream.” 

Four thousand gallons of this wine was 
thrown upon the flames in this way be- 
fore the building was safe, probably one 
of the most remarkable and successful 
methods of fighting fire known. The 
method was somewhat expensive, as the 
wine retailed at 50 cents per quart when 
bottled, and $8,000 in wine was used, yet 
it saved buildings and machinery worth 
many thousand dollars and demonstrated 
that a winery has a protective against fire 
in its vats if the owner has the courage 
and temerity to use it. 

Photographic Telegraph Receivers, 

Messrs, Siemens & Co., of London, have 
patented an invention regarding tele- 
graph receivers of the photographie de- 
scription. In this invention the photo- 
graphic impression is produced by the 
deflection of the cathode rays relatively to 
the recording surface through the ageney 
of the electromagnetic effect of the signal- 
ing current. The cathode, rays 
act directly through the medinm 
of a fluorescent screen, which 
has a portion of its light trans- 
mitted through a lens to the re- 
cording sensitized surface. It 
is stated that this pracess is spe- 
cially applicable for the purpose 
of recording Morse signals, The 
inventors have somewhat modi- 
fied the original method by using 
a different current strength to 
signal each sign, and by the 
special arrangement of the ca- 
thode ray apparatus the varia- 
tions of the current strength 
causes differences in the deflec- 
tion of the rays in relation tc 
a fluorescent screen. These vari- 
ations in the light are transmit- 
ted to the recordirg surface by a 
lens and mirror, or a lens, dia- 
phragm and mirror, which are 
so shaped that an image of the 
signal is recorded upon the 
sensitized strip. If mecessary, 
the straight line deflections by 
currents of widely varying 
strengths may be substituted 
by a rotary deflection by means 
of a series of magnets variously 
energized through a corvespond- 
ing number of ‘conductors. 


THE first sleeping cars built in 
Japan have just been completed, 
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A NEW BICYCLE HANDLE-BAR. 

A novel manner of mounting bicycle handie-bars has 
beer devised by Mr. Tacitus W. Gaillard, 346 South 
Fifth Street, Brooklyn, New York city, the special ob- 
jects of the invention being to facilitate easy adjast- 
ment and to reuder the mountings of the bars secure. To 
the upper end of the fork-stem a tubular ping socket is 
fastened, upon the enlarged upper end of which a nut is 
serewed. The put serves toclamp the fork-stem and the 
enlarged portion of the socket rigidly together. From 
the rear portion of the nut two parallel spring-fingers 
project downwardly, which are designed to receive a 
spring portion formed on the bifwreated upward exten- 
sion of a clamp embracing the upper horizontal bar of 
the bicycle-frame. When the spring fingers hold the 
extension of the clamp, the fork-stem is held steadily 
and prevented from moving except upon the applica- 
tion of positive pressure. 

In the socket of the fork-stew is a plug which carries 
the handle-bars. The plugis provided with a spring- 
eatch extending through a slot in the socket and 
through a corresponding slot in the fork-stem so as to 
engage a stud on the inner spring-finger. Thus the 
plug is removably held in place. By withdrawing the 
plug the removal of the handle-bars is facilitated. 

The upper end of the plug has two ring-like exten- 
sions, between which are mounted the inner ends of the 
handle-bars, which ends are in the form of toothed seg- 
ments. Meshing with these segments isa worm, the 
lower end of which is split, and the parts sprung out 
to form spring-fingers, which are held friction- 
tight in a cavity in the plug. The worm at its upper 
end is provided with a cap, which, when turned, 
rotates the worm and adjusts the handle-bars. No tool 
is required. The bars may be adjusted even when the 
rider is on the wheel. 


— 
> 


<i * 
—_ + 


HANDLING ANTHRACITE COAL. 
BY WALDON FAWCETT. 

The story of the development of the anthracite coal 
field of Pennsylvania has always been full of attraction 
for students of commercial and industrial progress, 
both here and abroad, and its interest has been deep- 
ened as time has gone on and the apparent inexhausti- 
bility of certain of the deposits has been demonstrated. 
There has been slight recognition, however, of 
how really an important a part in the evolution 
of the anthracite coal trade has been played by 
the improvement of facilities for the handling 
and movement of the fuel at every stage of its 
transit from mine to consumer. Nevertheless, in 
few industries has the value of the market been 
so entirely dependent upon an ability to place the 
commodity within reach of consumers. Finally, 
the any unique features of the system followed, 
notably the extent to whigqh the railroads have 
controlled the mines and the operations of the 
pool whieh apportions the quantity of coal to be 
earried by each road, wake the transportation of 
anthracite the most distinctive phase of the 
trade. 

At the present time there is not a link in the 
entire transportation chain which connects the 
mine and the consumer wherein the most ad- 
vanced and economical methods are not in force. 
The use of electricity about mines for lighting 
and other purposes has resulted in the develop- 
ment of electric locomotives for haulage pur- 
poses, and the coal is now drawn to the surface 
by electric engines of from two to fifteen tons 
weight. These locomotives have from one to 
three motors, ranging from ten to thirty-five horse 
power, and each is capable of pulling quite a 
train of the small cars in use in mines, at a speed 
ranging from six to ten miles per hour. Even 
the mine cars have under- 
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The raiiroads which enter the anthracite region are 
all operated under an agreement as to the basis on 
which the shipments of coal are to be divided between 
the various lines. The Philadelphia & Reading Rail- 
road, for instance, which controls nearly a third of all 
the mining territory, is privileged to carry one-fifth of 
the aggregate output of the anthracite field. Another 





THE GAILLARD HANDLE-BAR. 


road is apportioned fifteen per cent of the total ; seve- 
ral lines are entitled to one-tenth of the aggregate, and 
so on down to the lesser carrying lines, four or five of 
which only receive three or four per cent each of the 
whol: yield. 

The great bulk of the anthracite mined in the Penn- 
sylvania district is shipped either to New York or 
Philadelphia, or else northwestward to Buffalo. These 
three cities are centers of the chief areas of consump- 
tion, and consequently serve as distributing points. A 
considerable portion of the coal consigned to Phila- 
delphia or New York is reshipped, either by rail or 
coasting vessels, to Boston and other points in New 
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England. Some coal goes south by the same ineans of 
transit, but it is a comparatively small proportion of 
the whole. The port of Buffalo, at the lower end of 
the Great Lakes, is the gateway through which pasees 
the principal portion of the coal destined for western 
consumption. From Buffalo heavy shipments are 
made by lake vessels to Chicago, Milwaukee, Duluth, 
and other points, and there is also a very considerable 
traffic by rail. 

The receipts of anthracite coal at Boston are some- 
what in excess of those of bitumincus, and both fuels 
reach the New England metropolis almost exclusively by 
water. Asan illustration of the preference manifested 
by the coal shippers for the water route, it may be stat- 
ed that every vear during the past decade in the neigh- 
borhood of 2,000.000 tons of anthracite have been 
received at Boston by water, whereas in no year of 
which there is a record have the rail shipments ex- 
ceeded 32,000 tons. The coastwise coal-carrying trade 
is* carried on principally in wooden barges of from 
800 to 1,500 tons burden. The construction of craft 
especially designed for this service has been carried on 
most actively during the past few years, and last vear 
upward of half a hundred coal-carrying barges were 
turned out at the shipyards on the Maine and Massa- 
chusetts coasts. These barges, most of which are from 
200 to 250 feet in length, are towed by powerful towing 
One of the best fleets of tugs in this service 
and 


steamers, 
consists of six vessels, each 140 feet in length 
fitted with triple-expansion engines, capable of driv- 
ing the boat at a speed of 14 miles per hour. There 
are also numerous four and five-masted wooden 
schooners in the coastwise coal trade, and within the 
past few months a six-master had gone into commis 
sion. These vessels, all exceeding 300 feet in length, 
cost in the neighborhood of $100,000 each, spread 10,000 
feet of canvas, and will carry 4,000 or 5,000 tons of 
coal on a draught of 23 feet, 

Keeping pace with the other lines of development 
in the handling of anthracite is the improvement of 
the pier from which the coal is transferred to ocean 
vessels. As representative of modern facilities in this 
line there might be vited the largest of the coal piers 
of the Reading Railroad at Port Richmond, near 
Philadelphia. This structure which is probably the 
largest coal pier of the kiud in the world, is 770 
feet in length. 61 feet wide and 44 feet high above 
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mean mud tide. The docks on either side have 
been dredged to a depth of 26 feet at mean low 
water, so that any craft may be accommodated. 
The pier is provided with four tracks and has 
four berths, two of which are provided with six 
chutes, each ‘thus euabling four 1,500-ton barges 
or other craft to be loaded simultaneously. The 
approach to the piers, an earth-fill, is 1,150 feet 
in length, and the railroad cars, after being emp- 
tied, are run by gravity from the pier to the 
tracks on which the empty cars are stored. This 
pier, when taken in conjunction with the other 
facilities at the port, enables the Reading Com- 
pany to ship fully 21,000 tons of anthracite coal in 
24 hours. 

In the loading and unloading of coal to and 
from vessels, and the rehandling of the fuel under 
various conditions, there are euiployed some of tlie 
most ingenious types of machinery known to the 
mechanical world. The priwary form of appar- 
atus for transferring the coal either to or from 
a vessel is what is known as the bridge tramway 
plant, consisting of long bridges with girders of 
steel or iron, mounted side by side on suitable 
rails so that they can be readily moved from 


place to place. Each machine operates over 
one hatch of a vessel, and is provided at its 
front end with a hinged apron of suitable 


length for extending the 
trolley tracks of the ma- 





gone wonderful improve- 
ment during the past few 
years. Steel is largely em- 
ployed in their construc- 
tion and improved devices 
for quick dumping are 
fitted. 

The coal is transported 
from the mines in the new 
type of pressed steel car, 
whieh is of about 50 tons 
capacity, and from 20 to 
25 of these cars make up 
atrain. In service on the 
eoal-carryiung roads are 
some of the largest and 
most powerful locomotives 
ever constructed. Some 
of these engines weigh close 
to 125 tons without the 
tender, and have a wheel 
base in excess of 24 feet. 
Locemotives of the type 
mentioned have a tank ca- 
pacity of more than 7,000 
gallons of water and a coal 
capacity of some 14 tons, 








chine over the vessel, 

The hoisting and con. 
veying apparatus, known 
as the “trolley,” runs 
along a track suspended 
from the bridge from the 
end over the vessel to the 
opposite end over the rail 
road cars or stock pile. 
For handling the anthra- 
cite there is used a self-fill- 
ing and automatic dump 
ing grab-bucket which will 
handie three-fourths of a 
ship's cargo without hand 
shoveling. For shoveling 
the coal from stock piles 
to ears or boats there is 
ewployed an automatic 
shovel-bucket which re- 
quires no hand-shoveling 
whatever. One of these 
novel coal-carrying buckets 
will usually make a round 
trip from the hold of a ves- 
sel to the extreme end of 
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the bridge and back again in a minate, a distance of 
six hundred feet in addition to the height of hoist. In 
actual work a rate of forty-five seconds per trip has 
been averaged for several hours. The cost of hand- 
ling the coal by this method varies from seven-tenths 
of a cent to two cents per gross ton, 

The same general form of bridge tramways are also 
the fundamental feature of the storage and rehandling 


plants. Balanced cantilever cranes are also, however, 
used to some extent in the rehandling of coal. At the 
works of the Bethlehem Steel Company, at South 


Bethlehem, Pa., for instance, a crane driven by steam, 
and having a reach of 365 feet, travels between two 
piles of coal 58 feet high. The coal is brought to 
the works in cars and dumped into great hoppers, from 
which it is drawn into tabs, hoisted, conveyed and 
jumped on the storage piles. The different sizes of 
coal may thus be kept separate. 

At Cheektowaga, New York, and several other places 
in service what are 


in the United States, there are 
known as shed tramway plants especially designed for 
handling coal from vessels and stocking it under the 


same roof. The overhead runways on which the trol- 
leys travel from the rear end of the building to ves- 
sel at dock front are movable from side to side, inas- 
mach as the upper supports of these runways are 
hung from wheels which move on tracks suspended on 
roof-trusses, thus enabling every portion of the stor- 
age space to be reached, and enabling the overhead 
tramways to move to any position along the front of 
the dock or in the sheds, to suit the hatch of the ves- 
sel or the stock-pile. By this plan the coal is never 
dumped more than two or three feet. A plant of this 
kind ordinarily has a storage capacity of a quarter of 
a willion tons and will handle three thousand tons of 
antbracite per day 

coal is loaded into vessels from great bins 
built direetiy on the water front and some little dis- 
tance above the deck of the vessel, so that the coal 
will slide readily through the adjustable chute through 
which it gains Finally, there are 
the various types of car-damping machines, giant me- 
chanical marvels, which in the space of a minute pick 
up a loaded coal car, overturn it, emptying its con- 
tents in the hold of a vessel and return the empty car 
to the railroad track. By the employment of one of 
these machines not only is rapid loading possible, but 


Sowe 


sccess to the hold. 


an entire cargo way be put aboard without its being 
necessary to move the vessel. With the addition of 
extra overhead cranes one of these car-dumpers has a 
capacity of ten thousand tons per day. 
——_ —_. _-—-. 2+ @+e- 
& Railway in Ashantee. 

Kumasi, the capital of Ashantee, is to be brought into 
closer communication with England by the construction 
of a railway to the coast. The work is to be undertak- 
en bya Liverpool firm, and already a party of twenty- 
seven engineers are on their way to the Gold Coast for 
the purpose of surveying the country. The line is to 
be 180 miles in length and of 3.feet 6 inches gage. The 
route to be followed isa very diflleult one, extending 
through dense bush forest and over broken country. 
The engineers are to be assisted in the survey work by 
1,700 carriers and laborers, to be dispatched and main- 
tained from England. As the survey party proceeds, 
the work of construction will be earried out, operations 
being commenced at several places simultaneously. 
The great difficulty with which the contractors have 
to contend is the scarcity of labor and food, bat it is 
anticipated that native labor will be forthcoming to 
the extent of about 10,000 men. The principal ob- 
ject of the railway is to develop the gold mining in- 
dustry of the country. The land is very auriferous, 
and when the question of transport between Kumasi 
and the coast has been facilitated by the completion of 
this railway, the industry will be rapidly and exten- 
sively developed. Many of the West African gold 
mining companies are interested in the scheme, since 
it will then be able to reach the Ashantee capital with- 
in fourteen days from England. 
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Pecullarities of Siamese Music. 

Profs. Stumpf and Neesen, of the Berlin University, 
have concluded some interesting experiments regarding 
the peculiarities of Siamese music. The Siamese musical 
octave differs from our own in the fact that it com- 
The sounds, though per- 
fectly harmonious, are somewhat curious. While the 
Siamese Court Troupe were at the Zoological Gardens 
in Berlin, these two professors decided to record these 
musical tones in their nataral sound to such exaeti- 
tude that the faintest variations might be clearly de- 
fined. In the earlier experiments the ordinary phono- 
graph was employed, but was proved to be unsatis- 
factory, owing to the unpleasant constant rasping 
which always accompanies phonographic reproductions 
and which in this case destroyed the distinctness of the 
sounds. A telephonograph was then employed, and 
the results were all that could be desired. By meansof 
this apparatus the sounds are so clear, and the gradu- 
ations so faithfully recorded, that it is a difficult matter 
to distinguish between the actual recital by the troupe 

and its telephonographic reproduction. 
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A Kerosene-fired Automobile, 
To the Editor of the SCIENTIFIC AMERICAN : 

In a copy of the ScrkNTIFIC AMERICAN of Novem- 
ber 17, I find you state that our boiler is fired with 
gasoline. The particular advantage possessed by this 
company over other makers of steam carriages is that 
we do not use gasoline as fuel, but in its place use 
kerosene. You will immediately recognize the import- 
ance of this difference, otherwise than which the item 
is correct, and we thank you for the same, 

B. SHERWOOD DuwNN, Sec’y and Treas., 
New York Motor Vehicle Company. 
November 20, 1900. 
———_—_ oo ea 
A Popular Error. 
To the Editor of the ScIENTIFIC AMERICAN . 

It is generally entertained that the discharge of ord- 
nance over or near the location of an animal body 
lying on the bottom or bed of a pond or river will, by 
the vibratory movement of the water, due to the im- 
pact of the discharge, cause the body to rise to the 
surface; and as a result of this opinion, the discharge 
of ordnance or of an explosive over a drowned body 
is usually resorted to, without any reference to the 
period of its immersion, the temperature of the water, 
or if the body is mutilated and to what degree; for 
if it has been but a brief period immersed, is much 
mutilated and the water is cold, such discharge or ex- 
plosion over it is wholly and absurdly useless, as the 
specific gravity of the body is too superior to that of 
the water for it to rise. 

The condition in which an immersed animal body 
may be raised to the surface by the discharge of ord- 
nance or an explosive over it is this : 

If the stomach of the body is intact, and the body 
not mach mutilated, the temperature of the warer and 
the period of its immersion is such as to evolve the 
gases of decomposition, the body increases in volume ; 
and when its specific gravity is lessened to a degree 
that it is detained on the bottom only by molecular 
attraction, the disturbance of the water over it, 
whether by the action of the wheels or propeller 
of a steamboat in shoal water, or by the vibration of 
the water due to any impact on its surface, will dis- 
tarb this adhesion with the bottom, and the body will 
rise to the surface. CHARLES H. HASWELL, 

Board of Public Improvements, New York. 

New York, October 18, 1900. 
anita titel einai 
Iron Salling Ships. 


To the Editor of the SCIENTIFIC AMERICAN : 

I have read with much interest Mr. Waldon Faw- 
cett’s article, published in your issue of September 22, 
on the subject of ‘‘ American Sailing Vessels.” We do 
not quite understand the author's statement relating 
to construction of metal ships, as follows: ** Early in 
1888 there was launched at the shipyard of John 
Roach, at Chester, Pa., the ‘ Tillie E. Starbuck,’ a full- 
rigged iron ship, the first metal sailing ship built in 
the United States, and one of the first turned out any- 
where in the world, The ‘Starbuck’ was also the first 
sailing vessel in the world to carry iron masts.” 

I witnessed the arrival at Liverpool about the month 
of May, 1870, of the American-built bark “ Iron Age,” 
which, as her uame indicates, was built of iron. The 
vessel attracted great attention at the time among 
Liverpool shipping men, as she was said to be the first 
iron ship to be built on this side of the Atlantic. 
English-built iron ships were common enough at that 
date. In fact, the construction of a wooden ship in 
England was the exception, not the rule. Faurther- 
more, I then saw vessels with not only iron masts, but 
large ships with every yard on board of iron. The 
American ship ** Amity,” of whose crew I formed one, 
had an iron main lower mast. The three lower masts 
were painted to imitate iron. I remember the exclama- 
tion of a St. George’s Channel pilot when he boarded 
our ship: “‘ Why, Captain, I never saw an American 
ship before with three iron lower masts.” 

The author makes another statement which I very 
much doabt: “The sailing vessels of recent construc- 
tion, both wood and steel, have made some wonderful 
speed records, and have easily discounted the per- 
formances of that one-time pride of the shipbuilders, 
the ‘ Red Jacket.’ . . . or of the ‘Sovereign of the 
Seas.’ While the ships of to-day may be fine vessels, I 
do not believe that they can discount easily passages 
made by.such clippers as the “‘ Sovereign of the Seas,” 
“Red Jacket,” and “Flying Cloud,” which vessels 
were built with view to speed, and whose fine models 
have never been surpassed. Except the fliers of 
recent date, very few steamers have equaled a famous 
run of the ‘Sovereign of the Seas,” from noon to noon, 
on one of her passages to San Francisco. 

I am greatly interested in American shipping, and 
would like very much to hear what passages are made 
by the big ships and monster schooners of to-day. 
Also would like to know number of crew carried by 
the five-masters referred to in article by Mr. Fawcett, 





DECEMBER 1, IgOO. 


and by that 5,500-ton (cargo capacity) six-master, 
which, I believe, has since been launched. 
WILLIAM OWEN. 


Panzos, Alta Verapez, Guatemala, October 20, 1900. 








Automobile News. 

Many accidents have occurred on account of the tires 
becoming detached from the steering wheels of automo- 
biles, and too much attention cannot be paid to this 
matter. 

The race from Berlin to Aix-la-Chapelle began 
August 30 and ended September 2. It rained heavily 
on the third day of the race, but fifteen machines suc- 
ceeded in finishing. The net time of the winner was 
14 hours 26 minutes and 22 seconds. This time was 
made with a motor tricycle. 


The Touring Club of France is doing a great deal to 
help along the motor carriage cause by compiling lists 
of charging stations ; and they are using their best en- 
deavors to ascertain, where the plants are owned by 
private parties, whether they are willing to sell their 
current for recharging electric accumulators or not, 
and during what hours they are willing to do so, anda 
series of questions have been sent to all such parties. 


A great improvement in motor tricycles is being in- 
troduced by the De Dion firm. The essential difference 
between the new and the old motor tricycle is that in 
the former the motor can be worked quite free from 
the machine, being started by means of the pedals 
separately, and afterward connected to the road wheels 
through the medium of a clutch. In the latter it is 
necessary in starting the engine to propel the machine 
forward at the same time—a fatiguing process. 


The two automobile ambulances of Roosevelt Hospi- 
tal are very handsome vehicles, and were donated to 
the hospital. There is room for three reclining pa- 
tients, and eight can be crowded in if they are able to 
situp. The batteries are charged in position, and as 
their radius of action is 25 miles, there is little danger 
that they will become exhausted, as the calls are seldom 
for a greater distance than two or three miles. Power- 
ful brakes can bring the vehicle toa stop within a 
very few feet, while running at full speed. 


Public automobiles in Paris have been taken in hand 
by the police, and now they are subject in common 
with eabs, ete., to the official regulations and tariffs. 
While the exhibition was open, the drivers of these 
vehicles charged the public prohibitive prices for their 
use, with the consequent result that they were not re- 
garded with much popular favor. Now the maximum 
tariff for an automobile carrying four passengers is 40 
cents for the “‘ course,” and 50 cents per hour inside 
the city. It is anticipated that this official control of 
the automobiles will encourage their more general 
utility in the streets. 


Motor car owners using petroleum spirit will appre- 
ciate a new form of can for storing purposes, made 
by a German firm. It claims to be possessed of two 
valuable features. In outward appearance the can 
resewbles those generally used, but inside there is a 
pipe which extends from the outlet ta the bottom, 
and is pierced with holes throughout its entire length. 
Round this pipe is a gauze covering, which acts like 
the covering of the Davy miners’ lamp in preventing 
flame coming in contact with the spirit. A new form 
of plug is used, which has a brass cap held in position 
by a fusible solder, which will melt in case of an out- 
break of fire, and so allow any gas generated in the 
can to be liberated and prevent explosion. 


Experiments were recently carried out in France for 
the purpose of ascertaining the quantity of fuel con- 
sumed by automobiles. The course extended from 
Suresnes to Meulan and back, a total distance of nearly 
44 miles. Ninety-six vehicles competed in the trial. 
The premier position was secured by a moto-cycle, 
which piloted a quadricycle of 5 horse power, carrying 
two persons, and which only consumed about 44¢ pints 
of fuel. The Comte de Chasseloup-Laubat, who trav- 
eled in a 24 horse power machine, covered the dis- 
tance in 1 hour 43 minutes with a consumption of 
about one gallon. All the vehicles succeeded in cover- 
ing the journey, and the results of the tests prove that 
the cost of running automobiles is considerably less 
than is generally supposed. 

se re iC 
Infectious Diseases in London, 

In the parish of Lambeth (London) within less than 
three weeks 105 cases of infectious disease were reported 
to the medical authorities, comprised mostly of typhoid 
and searlet fevers. The investigations into the out- 
break reveal the distribution of the contagion in a 
curious manner. The locality affected is inhabited 
mostly by the artisan class, the wives of whom, 
after washing their clothes, are in the habit of sending 
them to some neighbor or neighbors who possess 4 
mangling machine, to have them wrung out or man- 
gled. Consequently, the infected linen taken from one 
house to another to be so treated contaminated the 
mangle, which conveyed the infection to other non-in- 
fected clothes. 
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LIQUID AIR AUTOMOBILE, 

Among the novelties displayed this year at the 
Automobile Show in New York city was an “ auto” 
driven by liquid air, Any doubts that the public may 
have had as to whether this machine would operate 
were dispelled by nightly exhibitions upon the track 
in the center of the main hall, where the autowobile, 
which is herewith illustrated, was run around the 
track and handled with the same facility as the steam 
and other automobiles. 

There is no reason to doubt the ability of the ma- 
chine to run; but upon the question of its range of 
operation, or ‘radius of action,” if we may borrow 
the term, there is no further iuformation than is con- 
tained in the printed literature of the company, which 
claims that in this particen’ar machine enough liquid 
ean be earried for a co’ uuous journey of 50 wiles. 
It is also claimed that wachine can be operated at 
a cost per mile which sompares favorably with the 
cheapest forms of power which are used on other types 
of automobiles. In reply to queries, the operator 
stated that the Tripler Liquid Air Company would 
supply liquid air at 15 centsa gallon. As the capacity 
of the tank is 10 gallons, this would 
work out at a cost of 3 cents per 
mile. 

As may be seen from the accom- 
panying illustration, the carriage 
a striking resemblance to 
the carriages of the steam-driven 
type, and, in fact, it is neither 


bears 





more nor less than a locomobile, as 
far as the wheels, frame, body and 
engines are concerned, the only 
point of difference being the substi- 
tution of liquid air tanksand piping 
for the {gasoline and water tanks 
and the boiler of the steam-driven 
machine. Bearing this in mind, the 
reader will understand that the 
novelties in the machine are con- 
tained in the accompanying per- 
spective view of the liquid air 
equipwent. 

Immediately behind the seat, in 
the body of the ear, is carried a 
copper storage tank for the liquid 
air. In front of it and beneath the 
seat is another copper tank, known 
as the coil expander; while in front 
of the vehicle, in the position oc- 
eupied by the gasoline tank in the 
steam automobile, is another cy!- 
inder, known as the pressure equal- 
izing tank. In the carriage illus- 
trated the storage tank and ex- 
pander are arranged side by side. 
The storage tank consists of an = 
outer and an inner cvlinder with an 
air space between them which is 
filled with a non-conducting ma- 
terial. The inner tank is filled with 
liquid air. Arranged along the top 
of the outer cylinder are four con- 
nections, The first of these (see 
perspective view) is a feed pipe, 
which passes through both eylin- 
ders and leads to the bottom of the 
inner cylinder, and is used to draw 
off the supply of liquid air for 
evaporation in the coil expander 
and ultimate use in the engines. 
The next outlet is a pipe which 
leads from .a coil within the 
liquid in the inner cylinder to what 
is known as the quick-pressure valve. The third 
vutlet is a pipe which leads from the top of the liquid 
air to the safety valve. The fourth connection is an 
ordinary inlet for charging the tank, 

Liquid air, if exposed to the heat of the atmosphere, 
will evaporate rapidly, and therefore the inner 
tank has to be carefully insulated. Mr. Tripler claims 
that the insulation is such that it would take ten hours 
for the pressure within the tank to reach 100 pounds to 
the square inch. The normal pressure is maintained 
by means of a safety valve. The operation is as follows: 
To start the engine, the feed valve, whose hand-wheel 
is the rearmost of the two which are seen at the side of 
the carriage, is opened, admitting the liquid air to a 
coil of pipe within the expander. Here the liquid is 
evaporated by the heat of the atmosphere, and after 
leaving the cylinder, the air passes to what is called the 
radiator, a set of pipes which are arranged immediately 
below the two tanks. From the radiator, in which the 
air is brought up to the temperature of the atwosphere, 
it passes into a pressure equalizing tank, which, by pro- 
viding a. considerable volume of air, avoids the sudden 
variations of pressure at the cylinders whieh might re- 
sult if the radiator communicated direetly with the mo- 
tor. A pipe leads from the eqnalizing tank directly to 
the motor. There are two gages on the dashboard, one 
of which records the pressure in the liquid air tank, 
and the other the pressure in the equalizing tank. A 
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quick-pressure valve is provided on a pipe which leads 
directly from the pressure tank to the coil within the 
liquid air tank; when this valve is opened, air at nor- 
mal atmospheric temperature, passing through the 
coil, produces rapid evaperation of the liquid and 
a quick rise of pressure, 

Immediately in front of the valve controlling the 
supply of liquid air to the coil expander is a relief 
valve, by opening which air may be adwitted direct 
from the top of the storage tank to the expander. 

—_—_—_—_———ep 6 
American Holling Stock for South Africa, 

Considerable excitement bas been caused in English 
engineering circles by the announcement that large 
orders for the supply of new rolling stock for the South 
African and Transvaal railways, to supplant that de- 
stroyed by the Boers, had been placed in this country. 
A short while ago the various corporations en the Rand 
requesic? the military authorities, who are controlling 
the railways, to replace the rolling stock with the great- 
est possiblg expediency. The military Director of Rail- 
ways replied that if the orders were to be dispatched 
through official circles, about one year would elapse 
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before the contracts would be fulfilled, and under these 
circumstances he advised the corporations to place 
the orders themselves, and to hand it over to the 
military authorities upon its delivery until military 
operations had ceased. This course was adopted, and 
Messrs. Wernher, Beit & Company were intrusted 
with the placing of the contracts. When the princi- 
pal English firms were approached. they replied that it 
was quite impossible for the material to be delivered 
for several months, since their outpnt was already 
taxed to the utmost capacity. The American manu- 
factnrers were then approached, and they agreed to 
fulfill the contracts within three months, which was 
four months quicker than the earliest English pro- 
mises. Their price was also about one-third cheap- 
er than that of the English manufacturers. Under 
these circumstances it appears that part of the con- 
tract will be undertaken by the English manufac- 
turers, and the remainder, owing to the urgeney of 
the ease, has been placed in this country. Some idea 
of the high pressure at which the English mana- 
factories are working may be had from the fact that 
one railway company placed an order for 40 locomo- 
tives nearly two years ago, and they have not been 
delivered yet. The Midland Railway Company has 
just placed an order for 130 locomotives, divided among 
the four leading locomotive builders in the country. 
It will be remembered that it was this company which 
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purchased several American locomotives from the 
Baldwin Works some months ago, but these engines do 
net appear to have given that complete satisfaction 
upon the English railways ‘that was anticipated. An 
other order for railway rolling stock to the extent of 
$5,000,000 was placed with another prominent firm for 
immediate delivery. 
Bacterial Light, 

We are indebted for a good many things to the won 
drous synthetic and analytical powers of micro-organ- 
isms. Bacteria are being utilized in the arts and 
manufactures and they promise soon to be the effectual 
scavengers of the offensive products incidental to the 
existence of human life, says The Lancet. Indeed, it 
would seem that the great species of bacteria around 
us present a variety of functions which donbtless 
could be turned to many a good account. Bad mi- 
crobes we know there are, whose subtle operations set 
up the specific poison of disease, but it would indeed 
be a very odd circumstance if time should prove that 
the microbe can be so manipulated as to afford us arti- 
ficial light. Yet there exists a microbe which when 
properly fed will grow and multiply 
enormously, emitting during its de 
velopwent a strange pbosphores- 
cent light. In the past we 
been wont to look apon phosphor 





have 


escence as a phenomenon due es- 
sentiaily to the presence of phos- 
We now know 
for phos- 


phorus somewhere, 
that this is a mistake, 
phorescence occurs In a very great 
the entire 
Phospheor- 
escence is undoubtedly a manifesta 
tion of chemical or physical change, 
but the ehange of course may not 
always be due to the working of 
organisms, 


number of instances in 


absence of phosphorus. 


countiess 
It certainly is in the case of the 
of the sea, In 


thicroscopic 


phosphorescence 
this case the phosphorescence is 
best when the sea is disturbed, and 
the maximum of light is emitted 
from the crest of a short, rapid 
wave or in the foam produced by 
This is due to 
phosphorescent 


sowe disturbance. 
the fact that the 
bacteria or photo-bacteria are inuch 
more active in the presence of an 
excess of oxygen. Indeed, the re- 
spiratory exchange or oxidation of 
the bacteria is the cause of sea 
phosphorescence, since if the micro- 
organisms be killed or oxygen be 
excluded the light is quenched at 
once, while on adding an abundant 
food-stulf 
intensi- 


supply of combustible 
- such as sugar, the light is 
fied. The glow of ordinary yellow 
phosphorus is, of course, due to di 
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rect oxidation without the ageney 





of micro-organisms. The peculiar 
greenish glow seen upon stale had- 
docks 
duced by this remarkable photo- 
bacterium, and is in no way con 
nected with the presence of phos 
It is possible to cultivate 


and other sea fishes is pro- 


phorus. 
the phosphorescent bacteria so as 
to obtain a flvid which is very 
strongly phosphorescent. Thus by 
placing the flesh of fresh haddocks 
or herrings iu a twotothree per cent 
solution of common salt and keeping at a low tempera- 
ture—about seven degrees above freezing—it will be 
found that after a few days not merely the fishes, but 
also the whole of the liquid in which they are im 
mersed, give off a pale greenish light which becowes 
mueh wore brilliant if a little sugar be added. Pure 
cultures may thas be obtained exhibiting such a 
strongly phosphorescent light that by protracted ex- 
posure they may be photographed by their own light. 
It is not possible to say whether the culture will ever 
be carried to such a pitch that the vessel containing it 
may be used with advantage as a street lainp or a 
lamp upon our tables or a Chinese lantern at our gar- 
den parties. But the wonderful functions of bacteria 
are many, and the possibilities of using their powers 
multifarious. 
—_______—»~++<.-—______—__ — 
A New Electric Fountain. 

A new electric fountain has been devised. The idea 
is to combine tableaux-vivants with a display of bril- 
liantly illuminated pouring water. A fountain of this 
kind has been built at Heine Park, Kansas City. In 
the center there is a platform for persous who are to 
impersonate various statnes and groups. Outside of 
this circular platform are jets which are illuminated 
by electric lights. The space in the center being dry, 
pyrotechnic display will be used in conjunction with 
the aquatic figures. 











344 


THE MAKING OF PICTURES IN WOOD. 

Mass., counts among its residents a Mr, E. 
whose peculiar art it is to make beautiful 
f wood, so skillfully that even a 
material 


Salem, 
C. Larabee, 
pietares from bits o 
eannot always discover what 
has been used. In the simplest method of construct- 
ing these pictures two panels of wood, a glass table 
which ean be inclined at any angle, and a Fleetwood 


practised eye 


jig-saw are employed 

A pen and ink drawing of the picture to be repro- 
dneed is gined on a panel of wood 4 of an inch thick. 
a wood backing of the same thickness 
pieces of wood are then sawed along 
the lines of the The sawed portions of the 
top piece are then removed, and the spaces thus formed 
are filled by the corresponding sawed portions of the 
The finer the saw used, the less kerf will 


To the panel 
Both 


drawing. 


is secured 


lower panel 
there be. 
The reproduction of a picture in colors requires the 
mest consummate skill. It is no wean task to arrange 
several hundred minute pieces of colored wood so that 
the tints will blend to prodace the effect of an oil paint- 
ing, without the slightest rigidity and without the 
faintest suggestion that wood has been employed. In 
orc. ar to secure a good effect, Mr. Larabee assures us 
that he has spent five hours seeking in his collection of 
rare woods a which was inlaid in five minutes. 
The wood is not stained or in any way colored, but 
is employed in its native tints without any prepara- 
Much of the wood comes from parts 
of the world rarely visited by travelers. A certain 
sacred tree which grows in India and which formerly 
the making of idols has furn- 
many a precious bit. Rare 
woods from Cuba, Porto Rico, and the Philippines 
found their way into a portrait of President McKinley 
which now hangs in the White House. The “ Parisian 


piece 


tory treatment. 


was employed only in 


ished Mr. Larabee with 


Street Musician” reproduced herewith is composed of 
many woods but little known. In the coat, for exam- 
ple, are pieces of Madagascar black ebony; the hat 


contains striped ebony from the River Congo; the 
trousers are inlaid with Alabama persimmon ; the eyes 
are composed of English white holly; the cravat and 
cuffs consist of American maple; part of the vest is of 
gold and satin-colored babbool from India; the face 
and hands are of cream-colored olive-wood from Pales- 
the shirt is made of cream quince from Massa- 


tine; 
chusetts; the material of the violin-bridge is Cuban 
pepil; and parts of the trousers are made of ashen 


gruy impee from Maaila. 

In making a picture ten by fourteen inches in size 
from four to six dozen imported Swiss saw-blades are 
worn from six hundred to eight hundred 
pieces of wood, one-sixteenth of an inch in thickness, 
used. Often the sawing of the wood exacts the utmost 
patience on the part of the artist. Cocoabollo, for ex- 
ample, contains a gam which clogs the teeth of the 


out, and 


saw so quickly that not more than six cuts at a time 
can be made. Some of the most beautiful woods are so 
rich in oil that they must be baked and partly dried in 
the glue may hold. 

——— ee ee 2:29.00 
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Governamenial Supervision 
Daring the past year considerable work has been 
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done in private tracts under advice from the Division 
of Forestry of the Department of Agriculture. In 
October, 1898, an offer was made to give advice and 
assistance to private owners in handling their wood- 
lands. This year applications were received from 
owners in thirty-five States, and the total area covered 
with these applications was about 1,600,000 acres. 
Sixty students have taken up forestry as a profession 
under the instruction of the Division of Forestry, and 
they have been at work in the forests of the various 





“A PARIS STREET MUSICIAN "— PAINTING 
REPRODUCED IN INLAID WOOD. 


States during last summer, under the supervision of 
trained foresters. The results are of great value. All 
the expenses of the students are defrayed by the gov- 
ernment while the men are in the field. The ultimate 
object is to prepare the students for service in the 
Forestry Division of the United States government. 
At the present time the call for experts is compara- 
tively slight, but is ph snr with great rapidity. 

—> +o >a 
THE NEW ARMORED CRUISERS OF THE “CALIFORNIA” 

AND “MARYLAND” TYPES. 

No feature of our latest uaval programme shows 
more forcibly the impress of the lessons learned by our 
late war with Spain than the new armored cruisers 
now nearly ready for the bidding contractors. Our 
new battleships are typically fine craft and thoroughly 
up to date; but it is the armored cruiser that marks 
most sharply the pace we have cut out for ourselves. 
The armored cruiser, besides being the eyes and ears 
of the fleet, will take its place if need bein the line 
of battle. The “New York” was an advance 
upon her British prototype; the ‘“ Brooklyn” was 
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Drawing by R. G. Skerrett 


Length, «2 Beam, 70 feet. 


Displacement, 13,800 tons. 
45-callver, &imch; fourteen 60-caliber 
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an improvement; but the “California” and her 
class are really second-class battleships with ariuored- 
cruiser speed, any one of which against the combined 
batteries now on the ** New York” and “ Brooklyn” 
could hold its own with a very fair prospect of giving 
the two other ships a pretty bad drubbing. Such is 
the rapid rate of naval developwent to-day. The six 
ships in question were provided for by the acts of Con- 
gress of March 3, 1899, and June 7, 1900, respectively, 
three ships being appropriated for at each time; and 
those of the earlier act are required to be sheathed 
and coppered, while the last three allowed for were 
not so specified. Should authority be given to sheathe 
und copper the latter vessels, the contractors must 
stand ready to do so. 

The general dimensions of the sheathed and cop- 
pered ships are as follows: 


Length on load water-line..............s0e0.s05 502 feet. 
Beam, extreme, at load water-line...... ...... 7 ™ 
Trial displacement, about..... gabsoenecse cosets 13,800 tons. 


Mean draught at trial displacement, aboat.. 24 feet 6 inches. 


Greatest draught, full load..................... — = 
Coal carried on trial............06 0 .sscceseeeees 900 tons. 
Total coal bunker capacity ...... dente. s-cesbee 2,000 * 

Feed water carried on trial, ..............000. @.> 

Speed not less than .. aide, saneeel 22 knots. 
Maximum indicated horse power, . ee 


The only dimensional particulars in which the un- 
sheathed ships will differ from the others are a maxi- 
mum beam six inches less and a lighter trial displace- 
ment by 400 tons ; in other respects they are alike. 

The ships will bave the usual extensive bulkhead 
system and close water-tight subdivisioning common 
to all modern fighting ships, and the double bottom 
will be so arranged that a reserve supply of fresh 
water may be carried there. The ships will have both 
docking and bilge keels. The main deck will be the 
only wooden deck, the others being laid with lino- 
leum ; and the use of wood will be restricted to the last 
degree, all of that within the vessels being fire- proofed. 

The fighting positions and the “ vitals” will all of 
them be sheltered behind walls of Kruppized steel, and 
the arrangement of armor protection will be as follows : 
First, a water-line belt 7 feet 6 inches wide extending 
from bow to stern. The belt carries its maximum 
thickness 44 feet from the top down, whence it tapers 
to the armor ledge. For a distance of 244 feet awid- 
ships, the armor will have a maximum thickness of 6 
inches and a minimum of 5; thence to the bow and to 
the stern the belt will bave a uniform thickness, top 
and bottom, of 344 inches. For a distance of 232 feet 
amidships, above the water-line belt and up to the 
main deck, the sides will be reinforced by 5-inch armor; 
transverse bulkheads, turning inboard at the ends of 
this side armor, will complete the central casemate 
housing the ten 6-inch guns. These transverse bulk- 
heads will be 4inches thich. The protective deck will 
be continuous from bow to stern ; on the flat it will be 
144 inch thick and on the slopes 4 inches thick. Above 
this protective deck, a cellulose belt 3 feet thick wil! be 
worked along the sides from one eud of the ship to the 
other. It is required that the water-line armor belt be 
so placed that at least a foot of it will be out of water 
at deepest load draught. 

# The armament will consist of: A main battery of fonr 
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45-caliber, 8-inch, breech-loading rifles and fourteen 50- 
caliber, 6-inch, breech-loading rifles; and a secondary 
battery of eighteen 14-pounders, twelve 3-pounders, 
four 1-pounder automatic guns, four 1-pounder single- 
shot guns, two 38-inch field guns, two machine guns, 
and a half a dozen small caliber pieces for boat ser- 
vice. There will be two submerged torpedo-tubes, to 
be placed on the broadsides pretty well forward. 
The 8-inch guns are to be mounted in two balanced 
elliptical turrets on the main deck’forward and aft 
of the superstructure. These turrets will be generally 
6 inches thick with slanting faces 4% inch thicker. 
The turrets are to be controlled electrically, and are to 
fire through ares of 270 degrees. The rate of awmu- 
nition supply is one complete round of powder and 
projectile to each electric hoist every fifty seconds. 

Tbe four 6-inch guns mounted on the main deck are 
to be placed in sponsons at the four wain corners of 
the superstructure, and are to fire through ares of 145 
degrees—the forward ones from dead ahead aft, and 
the after ones from dead astern forward. These guns 
are protected by 5-inch armor. The ten other 6 inch 
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will be of steel five inches thick. The pilot-house will 
be of bronze. All magazines are to be carefully insu- 
lated, and certain of them are to be chilled by the re- 
frigerating plant. All are also to be easily suscepti- 
ble of instant flooding. 

Because of the extensive application of electricity, 
the ships will carry pretty large generating plants, hav- 
ing a total output from the seven units of 6,250 amperes 
at 80 volts—power enough to run all the ammunition 
hoists, work the turrets, drive some of the ventilating 
fans, run the machine sbop, and furnish power for the 
steam laundry which is todo the major share of the 
officers’ and crew’s washiug. Owing to the high free- 
board of the ships and to the fact that it is carried 
uniformly from bow to stern, very excellent accor- 
modations will be provided for the officers and enlisted 
men, of which the complement will consist of: 1 flag 
officer, 1 commanding officer, 1 chief of staff, 20 ward- 
room officers, 12 junior officers, 10 warrant officers, and 
777 enlisted men, a total of 822 persons. 

The ships will have twin screws, driven each by its 
own triple expansion engine of the four-cylinder type. 
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every care has been taken to minimize the conse 
quences of accident or injury. Three years is the maxi- 
mum time limit for construction, and the maximum 
limit of cost is $4,000,000 in the case of the ships of 1899 
and $4,250,000 in the case of the ships provided for dur- 
ing the present year. 

We have ample reason to be proud of these latest 
products of our naval designers ; and in either peace or 
war they are bound to command a wholesome respect. 


i> -~<-9--- 


THE POLLAK PRIZE FOR LIFE-SAVING DEVICES. 

The competition for the Pollak prize offered for the 
best life-saving devices brought together an extensive 
exhibit, which was contained in the Navigation build- 
ing of the Paris Exposition. Mr. and Mrs, Pollak, of 
Washington, D. C., were among the passengers lost on 
the ill-fated vessel ‘‘ Bourgogne,” and their heirs de 
cided to found a memorial prize of $20,000 to be 
awarded for the life-saving devices which, in the 
opinion of a committee of experts, would be the most 
efficient in preventing such disasters or in saving the 











Individual Life-Saving Appliances, 


COMPETITION FOR THE POLLAK PRIZE OF $20,000 AT THE PARIS EXPOSITION. 


guns, five on each broadside, are to be placed amid- 
ships on the gun deck—the forward ones firing dead 
ahead, while all the other guns on each side will have 
ares of fire of 110 degrees, and will be arranged to 
house within the side line. These guns will be separ- 
ated by 24-inch splinter bulkheads. The ammuni- 
tion hoists will be run by electricity, and are to sup- 
ply each 6-inch gun with three complete rounds every 
minute. The 14-pounders will be mounted on the 
gun deck and upin the superstructure, two forward 
and three aft of the 6-inch battery on each side, and 
four on each broadside between the 6-inch guns up in 
the superstructure. The 3-pounders are to be mounted 
on the superstructure deck and on the bridges, while 
most of the 1-pounders are to fill the wilitary tops. 
Each 14-pounder is to be supplied six rounds a minute, 
while the 3-pounders are to have ten. 

The firing stations for the torpedoes will be sheltered 
from the reach of 6-pounders and lighter pieces, and 
are to be located above the torpedotubes. The con- 
ning-tower, located at the fore end of the superstruc- 
ture, will be of steel 9 inches thick, and the signal 
tower, located at the after end of the superstructure, 


The high-pressure cylinders will be 36 inches in dia- 
meter, the intermediate-pressure cylinders will be 
594¢ inches in diameter, and the two low-pressure cy!- 
inders of each engine will be 69 inches in diameter. 
They will have a common stroke of 45 inches, and 
the engines will make about 133 revolations when 
developing the maximum indicated horse power 
of 23,000. Steam will be supplied by 30 boilers of the 
straight-tube water-tube type placed in 8 water-tight 
compartments. They will have a combined grate sur- 
face of at least 1,590 square feet and a total heating 
surface of quite 68,000 square feet. The four funnels 
will rise 100 feet above the grate bars. The normal 
reserve of fresh water will be 150 tons—just half of that 
earried on trial, and, excepting coal, the trial displace- 
ment will call for two-thirds of all other stores. 

The ships will carry ammunition enough to put upa 
gvod long fight; 500 rounds being allowed the 8-inch 
guns, 2,800 rounds for the 6-inch guns, 4,500 rounds for 
the 14-pounders, 6,000 rounds for the 3-pounders, aud a 
pretty liberal supply for the rest. Provision is to be 
made for closing many of the water-tight doors auto- 
matically, i. e., from a single controlling station, and 


passengers in case of shipwreck. Circulars were 
issued by the United States governmeut stating the 
conditions of competition, and the Paris Exposition 
was selected as the most appropriate piace for the as- 
sembling of a collection of this kind. The Frenel 
government and the different foreigo commissioners 
also issued circulars in their respective countries call- 
ing for inventions of this nature. Ags a result, more 
than four hundred competitors from Europe 
Awerica sent models of life-saving devices, or plaus 
and deseriptions, and these were seen in the 
Navigation building, near the Seine. Au interna 
tional committee of naval experts was appointed, in- 
cluding prominent naval officers or constructors from 
different countries, among whom may be mentioned 
Lieutenant Sims, late United States naval attaché at 
Paris; Commander Clavaud, director of the French 
life-saving society ; Captain Sicgel, German naval at- 
tachéat Paris; Rear-Adiiral Naoumoff, chief inspector 
of the Russiar life-saving society ; Signor Pasella, naval 
constructor, professor at the Ltalian school of naval 
architecture ; M. Couvert, president of the Chamber 
of Commerce at Havre; Captain Wallenberg, of the 


and 
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Swedish navy; Captain Nepean, director of the Eng- 
lish life-saving society, ete. 

According to the rules, the jury had the right to 
award the whole of the prize to one person or divide 
it among several competitors; the awarding of the 
prize was not obligatory, and it could be withheld for 
a future competition. of the examination 
of the different systems, the jury found that the appli- 
ances designed by Mr. Leopo!d Roper, an experienced 
English came the 
factory solution of the problem ; as, however, the fiuval 
solution had not yet been reached, and there was still 
room for considerable improvement, the jury decided 
not to award the whole of the prize at the present 
contest. The sum of $2.000 and a gold medal was 
awarded Mr. Roper, as his system was considered by 
A description of 
lines 


Asa result 


naval architect nearest to a satis- 


the present series. 
these devices useful in showing what 
should be followed by inventors who wish to enter the 


These devices include, 


far the best in 


will be 


next competition for the prize 
first, an improved system of life-boats and davits, and 
second, a life-raft which the committee think is the 
most valuable. 

The system of life-boats will be readily understood 
by referring to the figures, which represent the work- 
ing models shown in The first of these 


shows the boat suspended from the davits in its nor- 


the section. 


ual position. The davits are of steel channel and are 


light and strong: they are pivoted below the deck and 
earry in the rear a pivotal support which is attached 
at the level of the deck 
back and forth in a hollow deck beam by means of a 


toa guide-piece which slides 


large screw This serew is 


operated by a winch at the 
worked by one man. 


siile 


When the winch is turned, 


the davits rise, being 
pushed up by the rear 
arms. The boat is then 
ready to be lowered. This 


is done by a second winch 
in & corresponding position 
on the other side, which 
the 


which supports the boat, 


unwinds steel rope 
and the boat may thus be 
jowered to either of the 
decks and to the water in 
short time by the 
The 


rope is A 


a very 
man in charge use 
of a single steel 
great lmprovement over 
the ordinary block and 
tackle: when not in use it 
is for the most part inside 
the davit, and consequent- 
ly well protected from the 
weather, and there is ne 
complicated arrangement 
of ropes to become tangled 
boat is re 


up when the 





leased. As both ends are 
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signed by Roper which is considered to be a step in 
the right direction toward solving the problem. 

Our second engraving shows the appearance of this 
raft, which is large enough to carry 600 persons. It 
is built of steel, with double bottom, and divided into 
compartments forming air chambers ; in some of these 
supplies of water, previsions, ete., are carried. The 
raft is supported normally above the deck and serves 
the purpose of the captain’s bridge, it thus does not take 
away any extra room, and costs but little more than the 
ordinary form of bridge, this being estimated at $2,000. 
The raft is supported on each side by a heavy augle- 
piece, serving as a guide, in which it way slide back 
and forth by sets of rollers placed at intervals along 
the bottoms and sides, These cross-pieces are sup- 
ported at each end by solid uprights, whieh are firmly 
secured to the deck ; the cross-pieces are heli in place 
by a simple clamp device, which may be instantly 
released by moving a lever. In case of shipwreck the 
raft is loaded with passengers, and a man at each side 
releases the clamp, thus lowering the guide-pieces at 
that end, and the boat rolls out by its own weight to 
the water’s edge. This movement is shown in our 
engraving, where the oblique position of the guides 
will be observed, also x second guide-piece in front, 
which normally forms part of the upright support, bat 
is now lowered, and serves to guide the boat into the 
water. As will be seen, the whole arrangement is one 
of great simplicity and not likely to get ont of order, 
and can be operated by a few men. In the compart- 
ments may be placed provisions for six days, besides 


sails and tackle, ete. The buoyancy of the raft is 
































let go at the same time, 
there is no danger of tip 
ping up the boat and 
throwing ont the oecu- | 
punts, as offen happens L 





The advantages of such a 








<vYstem over the ordinary 


davit with block and tackle FRONT 


The 


boats themselves were also 


are al once apparent 
recommended by the committee. They are built of 
steel and are lighter and stronger than the present 
warp- 


They 


wooden besides not being subject to 


ing or leaking when exposed to the weather. 


ones, 


are made with double bottom and a series of air- 
ticht compartments, and are one-fifth lighter than 
other boats of the same size. On aceount of their 


be fully crowded with pas- 
sengers withont danger of sinking. The ‘‘ Campania,” 
of the Canard line, has been fitted with twenty boats 
on this system, and it is of interest to compare the 
figures with relation to the ordinary boat. On the 
* Campania” the weight of each boat of the ordinary 
type is 3'4 tons, making a total of 70 tons. Each boat 
carries 60 passengers, or in all 1,200 persons are taken 
The forty davits each weigh 2,600 pounds, or a total 
of 52 tons, and the weight of boats and davits is 122 
To lower all the boats, allowing 10 men for each, 


great buoyancy they may 


tons 
requires 200 men. By Roper’s system, each boat weighs 
24g tens, or 50 tons total; the boats carry 110 persons 
each, providing for 2,200 passengers. The 40 davits 
weigh each 1,800 pounds, making 36 tons, or for the 
Two men are required to lower 
the boats, making only It will be seen that 
2,200 persons are provided for, against 1,200, and the 
system weighs 86 tons against 122 tons; the greatest 
advantage is in the small number of men necessary, or 
40 against 200 by the old system. For these reasons 
the committee consider that this system of life-boats is 
a great advance upon the present system and recom- 
mend its adoption; it is, the life-raft de 


whole system, 86 tons 


1) men. 


however, 
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amply suilicient to keep it afloat even if some of the 
compartments should become damaged. It may be 
remarked that the raft may be utilized under ordinary 
circumstances for landing troops, horses, ete.. and can 
give good services in this way. This systew of life- 
rafts has been tested practically upon H. M. 8. ** Poly- 
phewus,” which was provided with two of these rafts, 
of practically the same design as shown in the pre- 
sent model ; the trials showed that they fulfilled all that 
was claimed for them, as each raft contained 200 men 
with supplies, ete., and the launching was carried out 
in about 45 seconds. 

The committee are decidedly in favor of life-saving 
en masse, and for this reason have approved Mr. 
Roper’s life-raft as the only device in the present com- 
petition which answers to this idea in a practical man- 
ner. Most of the inventions, outside of individual life 
preservers, seem to have been made by persons who 
had bat little practical knowledge of the conditions to 
be met with. It should be observed that all appliances 
which require skillin putting together at the moment of 
shipwreck arealmost valueless, as there is generally not 
sufficient time to manipulate such devices, and the crew 
of a transatlantic liner, composed as it is of untrained 
men, many of wliom mag have been taken on board at 
the moment of starting, cannot be depended upon for 
any great service in this connection ; devices must be 
looked for which take only a few men to operate for the 
saving of a great number of passengers, such as the 
large life-raft. The type designed by Roper is, how- 
ever, somewhat large, asa heavy raft for 600 persons 
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might cause some trouble in getting started ; by using 
a swall-sized raft and iucreasing the number, a more 
satisfactory result would, no doubt, be obtained. The 
committee do not favor the system of water-tight com- 
partwents for vessels, on account of the cost and dimi- 
nution of the capacity of the vessel ; in a severe colli- 
sion, such as that of the ‘‘ Bourgogne,” the system 
would not have availed much. Avnother point that 
should not be overlooked is that a vessel sinks end first, 
and accordingly many of the detachable deck-houses 
and other similar devices would failto work. Asit was 
not to be supposed that a first competition would be 
entirely successful, it has been decided to hold a second 
in the autumn of 1901, and a circular to that effect will 
be issued probably before the end of this year; it may 
be held at some point on the English Channel, as this 
will give a favorable opportunity to try some of the de- 
vices in actual practice. 

Out of the great number of devices a few have been 
selected for illustration as showing the general charac- 
ter of the exhibit. 

One of the views shows some of the American inven- 
tions. To the right are two systems of improved dav- 
its and life-boats, and in the center is a model of a 
“marine brake,” consisting of a large plate which is 
pivoted against theside of the vessel and may be swung 
out at will, thus slowing up the vessel by the resistance- 
surface it offers. Of the two larger models below, that 
to the left shows a type of inclosed life boat for a great 
number of persons, built of copper, and the second 
model represents a method of lessening the effect of 
coliisions by surrounding the vessel with a series of 
rubber buffers. On the 
wail are several rubber 
garmeuts which are iuflat- 
ed with air, ete. A great 
part of the exhibit is made 
up of individual life-saving 
devices, which are inflated 
or made of cork, air cylin- 
ders, etc. One view shows 
a number of these devices. 
The figure on the left has 
garwents which may be 
inflated, also a rubber air 
belt, and next it is a vest 
made of cork and chamois 
skin. The two figures in 
the center carry a kind of 
loug life-belt made of a 
nuwber of sections of im- 
pervious material staffed 
with a mixture of lamp 
black and cork, and near 
it is a belt made up of 
semi-cylindrical air-cham- 
bers of waterproofed lea- 
ther. 

Two English systems of 
water-tight doors for the 
compartments of vessels 
are shown. The door seen 
on the left is normally held 
open by a eatch which is 
released at wiil by an elec- 
tro-magnet or a hydraulic 
eylinder and the door 
swings shut and is locked 
automatically. In the sec- 
ond system the doors slide 
into place, forming a water- 
tight joint, and all the 
doors of the vessel are controlied from a central point. 
Either hydraulic pressure or electric motors are used 
for the closing. The motor on the left pushes the door 
into place by means of a long screw, which is turned Ly 
gearing and works in a nut on the door, On the right 
is a hydraulic system for accomplishing the same move- 
ment; above and below are the cylinders whose pistons 
act upon the door, and it is closed or opened by sendin 
the pressure into the forward or rear pipe. Both sys- 
tems are worked from a central point either by a series 
of valves or electric switches. 

ELECTRIC CLOCK RUN BY EARTH PLATES. 

Our oceasional contributor Mr. N. Monroe Hopkins 
has prepared with a great deal of care an article on a 
new electric clock of his devising, which is well-nigzh 
perpetual in its action, besides being accurate and 
practically noiseless, 

The general «ppearance of this clock is shown in the 
perspective view, and much of the detail is given in 
the outline side and front elevations. The design and 
its carrying out are so novel and attractive that we have 
given in the current SUPPLEMENT the author’s article 
in full, with many additional illastrations, the whole 
being sufficiently explicit to enable a careful workman 
to make it. The clock shown in the perspective view 
was mounted on a suitable base and inclosed in glass. 

The back plate, G, which supports the entire mech- 
anisin, is secured to the caps of the pillars, and has, 
at its center, the knife-eige bearing of the pendalam. 
To this back plate are secured four magnetic spools, 4, 
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at equidistant points, and a brass spider, to which all 
the pacts of the pendulum are attached, has a knife 
edge which rests in the groove in the support project- 
ing from the back plate, @. The knife edge and its 
support are hardened in cooled mercury, thus render- 
ing them practically indestructible by wear. To the 
arms of the spider are attached four curved bars of soft 
iron, which in the regular operation of the clock are 
drawnjinto the magnetic spool and released once every 
second. To the front of the spider is secured a frame, 
F, from which is suspended the pendulum weight. The 
weight in this case consists of a rod and two cross- 
arms, and two tubes filled with mercury which rest on 
the lower cross-arms, the upper ends of the tubes being 
supported by screws passing through the upper cross- 
arms into the tubes. 

The frame, 7, bas an arm which extends upwardly 
and carries two screws, the one on the left being plat- 
inum-pointed. The arm of the hard rubber hamwer, 
D, is pivoted to the frame, F, at the center of oscillation 
and carries a platinum point capable of making an elec- 
trical connection as the hammer, D, swings over and 
carries it against the platinum-pointed screw. The 
magnetizing coils are connected in series and the term- 
inal wires are connected one with the arm of the ham- 
mer, the other with the platinum-pointed screw. 

Above the pendulum, and behind the dial, is sup- 
ported a train of gears which moves the hands and is 
moved by the large pin wheel, which takes its motion 
from a pawl vibrated by the pendulum. A second pawl 
prevents the pin wheel from moving when the actuat- 
ing pawl is drawn down for a new movement. 

The clock receives its current from an earth battery 
consisting of ten pairs of zinc and copper plates, each 
twelve by eighteen inches, buried in earth at a suffi- 
cient depth to be kept constantly moist, and connected 
with the clock by rubber-covered wires. With a bat- 
tery of this kind the clock will run until the plates are 
destroyed. If desired, it may be operated with four to 
six cells of gravity battery. 

The various parts of this clock must be perfectly 
balanced, and the regulation by changing the length 
of the pendulum must be done with considerable care. 
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Notes on the National Academy of Sciences Meeting. 
: BY WILLIAM H. HALE. 

Many pictures were shown of the forms of cephalo- 
pods from their first appearance, which was probably 
in the Potsdam, certainly in the Quebec group, below 
the Chazy, which is the base of the Ordovician, down 
to the present time. Also pictures of the development 
of individuals from embryonic to senile stages. 

Also the development of many morphological charac- 
ters was shown in a sequence of formulas as a mathe- 
matical statement. The development of these animals, 
both secular and individual, was shown to be a har- 
monious chapter of the grand evolution of life, pre- 
cisely parallel to what Cope has shown for vertebrates 
and Beecher for branchiostomida. Space limits me to 
mention a single cycle, the change of form. Beginning 
witb straight shell, curled forms follow. Very late, 
they straighten out again, This connects ammonites 
with the young of orthoceras. Every bilateral part of 
the shell is affected by this coiling and uncoiling, 
whereas the median line is not. 

Forms acquired late in life appear earlier and earlier 
in the embryo, till finally they disappear, owing to 
the superior power of the embryo. This is called 
tachygenesis. 

The embryo of straight form is coiled, recalling the 
adult form of its ancestors. 

In old age there is a gradual decrease of acquired 
characteristics. 

When a new form is developed late in life, it goes 
through the same series of changes as the embryo. 

It is not till many phases of evolution have occurred 
that old age shows any distinctive characteristics. 
Thus in the Silurian it is difficult to find any animal 
which shows any effect of old age. 

After certain forms have developed there is a rever- 
sion to simpler forms. Just as old age becomes a second 
childhood,’so forms of earlier geologic age reappear to- 
day. The life cycle of the middle group corresponds 
to the secular cycle of the entire group. 

BASE ob Ph”. w 

Ir seems impossible, when electric traction has so 
firmly established its superiority over any other means 








347 


of power for the propulsion of street cars and light 
railways, that the obsolete cable system should be 
decided upon ina large city like Edinburgh (Scotland). 
Ata recent meeting of the Municipal Council of that 
city the question of erecting a new cable power sta- 
tion for a section of the tramway was discussed. One 
councilor, who is a firm advocate of the cable sys- 
tem, emphatically averred that Edinburgh possessed 
the finest tramway system in the wor!d, and by dint of 
persuasive eloquence succeeded in carrying the vote 
favoring the erection of the cable station. This will 
involve an outlay of $100,000, a sum sufficient, as an- 
other councilor remarked, to convert the whole section 
for which the station is being erected to the overhead 
trolley system. 
—_—_——_—__ O_O 


The Current Supplement. 


The current SUPPLEMENT is No. 1300, the first num- 
ber having been issued January 1, 1876, and as the 
paging has been consecutive throughout this long 
period, the last one bears the number 20846. The 
front-page engraving is an excellent portrait of Giu- 
seppe Verdi. ‘‘ High Water Protection Methods of the 
Lower Mississippi River” is by William Joseph Hardee. 
““A Graphie Description of the Efficiency of Naval 
Guns” is a most important technical article. ‘Salt 
Water Aquarium at the Paris Exposition” illustrates 
the most modern type of aquarium, “An ‘ Electric 
Earth Clock’ aud Its Construction” is by N. Monroe 
Hopkins, and is accompanied by working drawings. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 

CULTIVATOR.—Ferevson G. Brient, Commerce, 
Mo, The cultivator has two shovel-beams sustained at 
their front ends. A rod extends rigidly between the rear 
portions of the shovel-beams. On the front portions of 
the shovel-beams a foot-lever is mounted, each having a 
return bend permitting the rod to pass beyond each side 
of the longitadinal liae of the foot-lever. Chains or 
other flexible connections pass between the foot-lever 
and the shovel-beams and run over the axle of the ma- 
chine. The chains serve to limit the downward move- 
ment of the beams, and consequently the depth at which 
the shovels enter the gronnd. The foot-levers, when 
preased down, will throw the beam up and disengage the 
shovels from the ground. 

HORSE-HOE AND CULTIVATOR. — Epwarp J. 
Bryan, 1544 Twentieth Street, Sonth Highianda, Bir- 
mingham, Ala. The inventor provides an improved 
mechanism by the use of which he is able to bar off or 
scrape to narrow ridges the beds forming the row ; to 
chop or hoe the desired space out of the row of plants ; 
w dirt the plant after hoeing, means being provided to 
prevent the covering of the plant ; and to plow, pulver- 
ize, cultivate, or rake the full width of the row. 

PROCESS OF AN APPARATUS FOR PROTECT- 
ING TREES OR VEGETATION AGAINST COLD.— 
James F. Tuckex, United States Department of Labor, 
Washington, D. C, The inventor has observed that 
tender vegetation on the south shore of a body of water 
usuaily escapes the blighting effect of frost. In Florida 
the deep-water rivers and lakes are fed by springe which 
contribute to the heat treasured up from the long summer 
months, so that during a cold spell, the air is brought in 
contact with a body of water at a velatively high temper- 
atare. A cloud of fog or vapor is thus produced, com- 
pletely enveloping the locality to the south and cast 
and protecting the vegetation, The present invention 
comprisee means for making an artificial fog in the 
orchard or over the ground to be protected. The essen- 
tals are heat and moisture applied in euch a way as to 
make sensible the latent heat as an adjunct to the heat 
actually suppiied. 





Electrical Apparatus, 

BARBER'S ELECTRICAL APPLIANCE.—Maaertin 
Scuupner, Nyack, N. Y. Mr. Schapner has devised an 
improved electrical apparatus arranged to permit a bar- 
ber or other operator to apply a current of electricity of 
desired intensity to the human body, mainly, however, 
to treat the scalp for strengthening, drying, or assisting 
the growth of the hair. 





Engineering Improvements, 

STEAM-TRAP.—Gerorce H. Grors, St. Louis, Mo. 
The object of the invention is to provide a steam-trap 
with a simple means for regulating the tension-spriug, 
whereby it is made unnecessary to shut off or take the 
trap apart to adjust the spring, thus saving time and ex- 
pense. A diaphragm divides the trap-casing into upper 
and lower chambers. The inflow of water acts upon the 
diaphragm in order to operate a valve, so that the proper 
level may be attained. The action is entirely auto- 
matic, 





Mechanical Devices. 


GAS-PRESSURE REGULATOR.—Tueopore Haun, 
K6tzschenbroda, Saxony, Germany. The use of gas- 
engines with an intermittent cas-eupply is accompanied 
by the disadvantage that in the gas-maine variations in 
pressure are perceptibie. Ordinary gas-governors im- 
perfectly overcome the difficulty, for the reason that only 





a single gasometer-hood is employed. According to the 
present invention the gas, before passing into the gas- 
ometer-hood which controls a gas-supply valve, passes 


through a special pressure-regulator loaded in conformity | 


with the friction of the gasometer-hood and in such a 
manner that the gas can pass into the gasometer-hood 
without perceptible impalses occurring in the regulator 
and gas-main. 

ROLLER-BEARING.—Joun 8S. Goprrey, Harring- 
ton, Wash. A casing has the ends of its inner wall 
carved inwardly. Guide-rollers extended through the 
casing are supported by a cage. The ends of the quide- 
roliers are rounded. Aptifriction-rollers are supported 
by the guide-rollers and have roun‘ted ends. The round- 
ed ends cause very little friction. 

TYPE-WRITER.—Manvuet 8. Carmona, Mexico, 
Mexico. The type-writer is an improvement on Mr. 
Carmona'’s previous inventions in machines in which a 
small number of keys is employed which either singly 
or in combination govern the action of a type-locating 
mechanism and of a printing device. The present in- 
vention provides means for locating the type, which 


means are positive in action and are not liable to de- | 
teriorate by wear. The arrangement of parte is so sim- | 


plified that the movement of the carriage will be rela- 
tively slight, An improved mechanism is furnished for 
effecting the impression. 

SAW-FILING MACHINE.—Granvitte Barter, 
347 Trumbull Avenue, Detroit, Mich. The machine is 
of that form in which a pair of clamp-bars hold the saw- 
blade with its teeth uppermost and a sliding carriage or 
guide frame for the file-hoider is arranged to be moved 
longitadinally along the clamp-bars and has guide-seats 
to receive the file-holder in its reciprocating movement 
across the saw. The present invention consists in the 
peculiar construction of the saw-clamp; the peculiar 
constraction of the file-holder guide or carriage; and in 
the peculiar means for adjusting the angular position of 
the file in regulating the inclination of the teeth to be 
cut. 

PHOTOGRAPHIC SHUTTER. —Joun VY. Coats, 
Saratoga Spriogs, N. Y. This spring actuated shutter 
can be regulated for time and instantaneous exposures. 
The winding mechanism is so controlled that the spring 
will be equal in action at all times and at no time fully 
exhausted. The camera-shutter is turned by the spring. 
Check-arms are carried by a trip-lever for engaging and 
stopping the shutter at the proper point in its revolution 
and for releasing the shutter. 

MACHINE FOR MAKING SHOVEL-HANDLES.— 
Aveustus R. Fersver, Philipsburg, Penn. This in- 
vention is a machine for cutting the D-holes in the 
blanks of shovel and fork handles. A handle-blank is 


clamped in a vertically tultable holder pivoted in a hori- | 


zontally-slidable carrier, by which it is fed to a rotatable 
cutter-head. The holder is tilted in vertical position 
while the cutter is forming the D-hole and is thrown 
back to a horizontal position as the carriage recedes. 
The blank is then reversed in the holder and the opera- 
tion is repeated. The inventor assures ux that a machine 
has been constructed an. is now in successful opera- 
tion. 

DRAG-SAW.—James H. Perkins, Seattle, Wash. 
A very compact and serviceable machine is provided by 
the present invention. All the parts are carried snugly 
on the bed or framing in position to be easily reached 
for operation, On a framing a bracket is mounted to 
move, carrying a wrist-pin to which a connecting-rod is 
attached as well as a saw-beam. A tower is mounted on 
the frame. In the tower a movable sling ie carried, 
which sustains the free end of the saw-beam. The sling 
is moved by winding devices at the top of the tower. 


Railway Appliances, 

VEGETATION-BURNER FOR RATLROAD- 
| TRACKS.—Cornetivs Burke and Jonn Tooie, Mon- 
roe, La. The invention provides a new and improved 
vegetation-barner for railroad-tracks, which burner is 
especially designed for use on a push or flat car, On a 
truck, lévers are fulcrumed, extending rearwardly beyond 
| the track. These levers are provided with nuts between 
| their ends, which nuts engage screw-rods on the track. 
| The outer ends of the levers carry a tabe from which 
| burner-pipes depend. A transverse sheet of flame is 
| produced, which can be raised or lowered so that high or 

low weeds or grass can be readily destroyed. 





Miscellaneous Inventions, 

SAD-IRON.—Iver Wicktanp, South Superior, Wis. 
The sad-iron is heated by gas or vapor supplied from 
oil in a tank carried by the sad-iron. A box is fitted in 
the front portion of the sad-iron body and forms an oil- 
cup, the box being in communication with the oil-eupply. 
A retort commanicates with the box and a burner is sit- 
uated rearwardly of the box. 

BRIDLE BLIND.—Frank Mack, Manhattan, New 
York city. Mr. Mack has devised blinkers or blinders 
| which can be made completely to blind a horse and 
| thereby to stop him. Each blinker comprises a pivotally- 

mounted shade movable on its pivot to cover or uncover 
‘the eyes of the horse, and a wheel with two cams to 
| actuate the shade. 

FOLDING FLASH-LIGHT BRACKET. — Orro C, 
Borz, Sedalia, Mo, The bracket has a supporting-bar for 
| attachment to a socket in the camera. An extension-rod 
| is fulcramed on the supporting-bar. Pivotally connected 
| with the extension-rod is an extension-upright consisting 

of telescopic sections for carrying the flash-light mate- 

rial. A spring holds the sections as adjusted. 

MAIL-BOX.—Wuiam J. Weaver, Leetonia, Ohio. 
| This invention relates to mail boxes particularly adapted 
for use on railroad mail-rontes. The box is of simple 
construction and may be opened by a wan riding ona 
horse or sitting in a carriage. A signal is provided for 
the box, which signal indicates whether the box contains 
mail for collection. 

BRUSH. — Maurice Rosentaat, Manhattan, New 
York city. Paint, varnish and calcimming brushes re- 
quire bridling to enable the bristles to be properly con- 
trolled. This is generally done by tying a string around 
the bristies just below the ferrule. Brashes are best 
when the bristles are Jong, thus giving elasticity, or, ae 
painters call it, “life,” to the brush. The inventor at- 
tains these ends by fastening a flexible center-piece to 
the brush within the mass of bristles and tying the 
bristles snagly around the center-piece. 

BEDSTEAD. FASTENING, — Frep C. F, Perens, 
Monroe, La. The purpose of the invention is to pro- 
vide a bedstead-fastening which will securely bind the 
parts of a bed together and prevent them from becom- 
ing detached by breakage or movement. The fastening 
comprises two sections, the first of which has a 
flat outstanding part and the second of which has two 
flat outstanding parts lying in parallel planes and re- 
ceiving the outstanding part of the first section between 
them. A pin is carried by the firet section and fs dis- 
posed transversely to the corresponding outstanding 
part. The second section bas a recess in one of ite out- 
standing parts to receive the pin. 

FITTING.—Joun R. Moopy, Perry, Iowa. The fitting 
ie designed for repairing broken pipes, and for connect- 
ing pipes with one gnother, with elbows, reducers, tees, 
valves, without the necessity of threading the pipe or the 
device with which the pipe is connected, The pipe-fit- 
| ting has external threads aud is adapted to receive the 








ends of a pipe. A collar is fitted on the pipe end, ie re- 
movably secured, but is held against longitudinal move- 
ment, The collar abuts on the end of the fitting. A 
coupling is slipped over the pipe and screws on the 
threads of the fitting. A packing in the coupling is 
adapted to be compressed against the collar. 

WASHBOILER, — Hinax H. Turrix, 1210 Vine 
Street, Philadelphia, Penn. When heat is applied to the 
boiler, the water begins to boil; and a circulation is es- 
tablished downward along the sides and ends of the 
boiler. The water is forced up through lines of tubes 
from the bottom with a direct force and discharged by 
such direct force below the clothing to be washed. The 
clothing is thereby opened up and subjected to the ac- 
tion of the circulating water. 

STAGE-ILLUSION APPARATUS. — Monegan A. 
SuHEerwoop, National Theater, Washington, D.O, The 
invention provides an apparatus for producing a scenic 
representation of the barning of a person at the stake, 
with wonderfoliy realistic and startling effect, and also 
means for producing fire and flame effects in con- 
nection with represevtation in general. 

METALLIC PACKING, —Wititam H. Prenpereast, 
Savannah, Ga. ‘he packing is designed to be need on 
piston-rods and in air-pumps and is composed of pack- 
ing ring sections over which lies an equalizing plate 
having pocket-like seats at its ends, A spring fits over 
the equalizing-plate and is engazed at it» ends. 

MOTOR-VEHICLE.—-Avon M, Convex, Daunt, Cal. 
The inventor mounts his engine hurizontally and canses 
it to drive a power-shaft journaled in the middie of the 
vebicle below the seat, The power is transmitted by a 
friction-pulley to an intermediate shaft and then by 
sprocket and chain to the rear axle. By this arrange- 
ment power is transmitted without jerk or jar to the 
driving-wheel. 





Designs, 

BARREL. —Gornpown D. CaNnriztp, Washington, 
N.C, The barrel has a central row of diamond-shaped 
openings which alternate in the direction of length of 
the barrel with tapered opevings lying nearer the ends of 
the barrel and giving the latter a novel appearance. 

Nore.—Copies of any of theee patents can he far- 
nished by Munn & Co, for ten cente each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





NEW BOOKS, ETC. 


Moror VEHICLES AND MoTrors;: TrEtrr 
DESIGN, CONSTRUCTION AND WoORK- 
ING BY STEAM, OIL AND ELEcTRI- 

Beaumont. 


city. By W. Worley 

London: Archibald Constable & 
Company. Philadeiphia: J. B. 
Lippincott Company. 1900, to. 


Pp. 686. Price $10. 

Mr. Beaumont has the unique distinction of furnishing 
to the automobile world the most important contribution 
ever made to the subject. We cannot speak in too high 
terms of the style in which the work is gotten up ; it is 
splendidly printed, with rnbricated paragraph indexes on 
the margin. The illustrations, which namber 450, are 
well executed and are on a liberal scale, there being 
many folding plates, On the whole the book may be re 
garded as a model piece of technical bookmaking. The 
subject is treated in a remarkably thorough manner, and 
no phase of it seems to have been neglected. Abont the 
only criticism which can be made is that American prac- 
tice is not as well represented as it should be. It is an 








indispensable book for every censtructing engineer. 
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any river which flows toward the south is higher than its | Electrolytic apparatus, E. Motz terials in bulk, Fe Nepal er eye te ce (662,068 | Bottie washing mo, & E. Kich.. . - 35,487 

I ut : f the t Klevator door, E. Rubbert Sash holder and fastener, W. A. E . 1,91 | Canned fresh water fish, Buckeye Fish ‘Company. 35.473 
eource i Bot true In any proper sense Of Whe ferm | Pievator safety appliance, Gracey & Gfelier Sashes, securing flexible materia) to “window, “oO. | Canned meats, F. Wolferman.............. 35.47 
that the water of such a river fows uphill. It should | Engine dash pot, steam, R. Moore.. on, ‘Olt et IE 0s 00d ananncses6necessessnbeadaaneenedt 661.963 | Cement, Portiand, Hammer Society... . 
, - | Engine operated by fluid ander pressure, a. Saw guide, eane. A. Cunningham. . 662.244 | Chucks, lathe and drill, Westcott Chuck Com- 
not be thoaght, however, that this affects a water level, Geuder (62,169 | Scale beam, C. On 6.002 oksednepcohunrinhitel 12, 307 | Sins igs codasigmobgbagecchetiepidecoseéeccesccces 456 
This is affected in the same way as the flowing river, | Engine stopping device, M. J. Carroil et al 62,144 | Seale, crmauting. J. H. Schneider.. acqenhstce 662,087 | Coats, sack, Sweet. Orr & Company... y 
‘ - Engines, electric ignition plag for internal-com- Seales, dead rail stand for track, J A. Rishei 662.245 | Coffee substitute, W. Brenow...... . 
The surface of the ocean is a water ievel from the equa- bustion, F. R. Simma.......... 6,317 | Screening gpheretae, at MSs casnancesie We 661,496 | Coffee substitutes, D. H. Smith.. : 6. 468 
tor to the poles, Wedo not know that any society has | Enaines, sparaing igniter for explosive, A. J. | Serew, F. W. id. eocceseccccapecs 662,134 | Corsets and bust forms, Bortree © ‘orset Company 35,432 
, ‘ 2 Signor.... 12.315 | Screw ieee ete., tool turret for, F. B. | Dairy products, certain named, New York Con- 
discussed this questi | Exercising and massage device, B. A. McFadden a2 ORS VEasenndbecgessccetene+ eb entdateghee eocncs ---. 2.200 densed Milk Company... ........ 2... .. 00 se+esesee BAU 
Expansible bit, J. P. Lavigne 2.19 | Sealing device, bottie, H. 6F2, 283 Dew vers for bot air pipes and smoke pipes, 8. M. 
| Explosion engine, T. L. & 'T’. J. Sturtevant, on2.040 | Seed delinting machine. cotton, vi Barditsky e255; | m wowes Compan -. pace scageness stuneur scsaeeivens 35.482 
, Explosive engine, multiple-cylinder, A. J. Sig Sewing machine darning attachment Rager mn. 662.2 rearms, Re’ ngton Arms Company............«+ 
INDE =X OF INV ENTIONS ‘nor.. . . “ asesecdse 662,155 | Sewing machine needle. 8. 8. Roszell. . Raw Flour, wheat, Duluth Universal Srinl< Company... 
Extension table, Nonnast & Tesar . 2.200 | Shade roller, spring. E. F. Hartshorn.............. 662,148 | Gin, Tanqueray, Gordon & Compen ny nie i, 4% 

F rhich L P f th | Extension table, roller top. C. D. & J. P. Barr.... 62,109 | Shafting, geared a. E. B. Collins...... erccee 661.94 | aay certain named, Cudaby acking Com- 

or whic tters Patent o e | Fabric strength testing device, W. M. Vermiiye.. 662.327 | Shears, H. A. ke vee 00 eoeeceee GOLOUB|  DANY.......... 

Uni 1 States “ issued Faucet, water, J. P. ey. 61,96 | Shelf protection, W. tt. McNamara................ 662.014 | Gueeeries. certain named, J. F. Hampbrey & Co ‘om. 

nite¢d States were Issue Fertilizer feeding end disintegrating apparatus, | Shingle, metallic, C. A. Galvin . 662,282 | POY « « » 00.0000 0 vs0enrccrcvecess cose ans oe ss soe 
he Week Endi J ssels = 5) | Ships, means for controlling water ballast in, Ge. Jelly, butter, eee, me boiled cider made from 

for the ee nding Filler tip, F. L. Nichois.. n ues | 8 ae a 682,330 | BERR: Mis die EAMMeds- sexsghoogeavece~ seseees vee. 35.4600 
Filtering apparatus, |. 0. Crossc up.. ; 222 Shoe trimming machine, O. A. Davis.. . 62,355 | Leat er, tanned, B. ‘D. “isendrath.................- 64 

NOVEMBER 20, 1900, | Filtering or purifying and aerating water, appa- | Sifter, C. 8. Broadman..............ss00+00« -» 662,101 | memcnel preparations, certain named, J. W. 
’ ’ ratus for, J. A. W \oderabeim. 662.211 | Sifter, ash, S. C. Hart.... F etbahie .. 662,280 | a «4+ niebiihindiimsitiiad eiesineir asd nian 35,462 

. > Fire alarm device, automatic, EK. F. Sitts 682,082 | Skirt protector, §. B. Sowden................ 662,246 | Mineral waiers and drinks wate from same, F. F. 
AND BACH BEARING THAT DATE, Fire escape, O. Nelson.............. Sluice gate, Prescott & Furber......... .. 662,022 | BEEN; sn cncecehsibdgubesat esse cowbervavesstuest 35.404 
Fire escape, C. Stoll. Smoke consuming furnace, J. Slater. -. 62.102 | Paint composition, A. eee 35.458 
| See note at end ist about copes «f these patents. | ne pump apparatus for buildings, J. Bwart.. 62, 2) | Smokehouse, Simpson & Senior......... . 662,318 | Paints and enamels, Ge wetendiorter Brothers...... 36,459 

_ we | Fired or burned, apparatus for supporting and | Snow melter, J. Mandrey......-....ssseseeeee - oar ine | Paper, carbon, Typewriter Cushion Key panel : 

ae SS | carrying Into oF withdrawing from ovens ar- | Soap, G. A. Schmidt.. sédecenesneecesinetl . 682,096 en) Sere oe . - 35.448 
Acetune compound of nitro-meta-toluylic alde ticles to be, Ball et al . . 62,161 | Soap press, E. J. DSNGGRTD: .. s-cccecncevedeeteetee 662.356 | Petroleum, refined, R. C. Corner. - 

hyde, J. Koetschet (62,076 | Fireproof ae Cc. A. Baiph.. @2.1@ | Spark arrester, E. Cory so ngiednnsionnandiaiaenie 62.114 lp Pianos, O. Wissner. . . 

Advertising cove baskets, ete., A. C. Sim | Fishing bait, artificial, E. A. Warren 62,139 | Speed changing mechanism, ‘Fischer & Otto...... @61.967 | Pipes, pi couplings, and pipe fittings, 

kios 2.24 | Floating body, EB. G. Bailey...... 662.335 | Speed mechanism, varying, H. B. naicebelt =| Foundry Compa DATY ooo woos nee sone eeeeeseeens 434 
Air, apparatus f emoving motstare from, E Floor, KE. Goobet, . eatecee ove B76 | Spraying device, liquid, J. P. Jobnston....... .. 2.28 | Poultry. dressed, Priebe & Simater. . 

4%. Belde (61.944 | Fine stopper, J. L. Clar’x. . GER.SEO | BtaBEO, J. TEOMRB.. «cc cccesscecee 000s sccccccese .. 661,987 | Preparations for the complexion, G.'T. Brand 35. 400 
Air brake, Omick & Magann 2.12 | Fiaid —. tf, motor, double acting, W. Chilton. 662.056 | Stapling machine, Arians & Barrett......... .. 662.184 | Shirts, bed robes, and panjamas, D. Jones & Sone 3450 
Air brakes in emergencies, means for applying Friction brake, J. H. K. McCollum 603.013 Stay bolt, G. R. Joughins....................- . 682,071 | Stoves, ranges, furnaces, and parts thereof, Pitts- 

automatic, J. F. Hutchisson #2.) | Furnace, Koehler & Calmbach..... . 02,072 | Steam bolier, L. J. Harris........... ...-...c00s - R222 | burg Stove and Range Company................ 35.481 
Air engine, compressed, M. Flood 662.189 | Furnace air heating protector. Abbs & Glynn 662 107 | Steam boiler, A. Mercer... .........-scee-ceeneeces 662,080 | Toothpicks, wooden, C. Forster............ 455 to 35,41 
Air vent, A. Roesct vul,098 | Furnaces, pneumatic device applicable to rivet Steam generator, ay hy & —w . 2.25 | U —. certain hamed article of, H. " ‘Fora. ; 
Amaigumating apparatus, T. K jar wl _ heating, B. A. Brown . 1,950 | Steam generator, C. Palme >». SL COmerretert ti tr ere 455 
Animal trap. J. B. Linds« 2.2779 | Farrow opener. marker, and coverer, “combined, | Stitch machine, ADK, L R. Burdick. 662,185 Wine.’ jelly. one preserves made from wild grapes, 
Armature core space 612.010 | A. Glitz .. 62,192 | Stove, J. BE. Hatch... ; EE ha, Bie Ein ccnccccesnaaccnvemseescesccnésetucctecnee 35,470 
Aural battery, C. W. Levs Game apparatus, L. O. Nissle . 2.151 | Stove, cooking. A. 8. Tompkins pesceece 662.326 | 
Autographic register. [inks hier & Cra Game registering device  f W. Taber.......... 2.322 | Stovepipe, W. Haylor... sanne 662,233 
Auton e. D. L. Sanerheri Garment banger, accessible, 8. W. Bonsall (61.047 | Stovepipe egg holder, W. E. Sykes iesenecosbedue 662.041 LA BELS. 

Auto bile starting o anism, J. G. Mact Gas*barner, C. 8. Steward. , 2,035 | Strainer, milk, Dh, GRTIEEG... occcescecocnceceses 662,379 
son 2.007 Gas burner, incandescent, A- P. Storrs 62.3221 | Stree’ sweeper, . Se ccn00bcces esecensende 662,057 | « 4 B.C.” for beer, American Brewing Company. 
Baler, hay, J. Ross #eies | Gas burner, incandescent, W. Taylor....62,3%3, 62.2% | Sucker, Britton & Morrow. 6F2.345 | to 7,911 
Barber pole, ©. KR. Hansor #199 | Gas burners, automatic sbut- eens alarm for, J. Suiky rake, W. Lincoln... 662.078 | + American Gentleman Rye Whisky,” for whisky, 
Bath cabine rme, U0. C. Daugherty wi2, 145 | G. MeAlpine, Jr. . 2,082 | Swimming device, * F. Hoglund.. . 662.069 | pS NRE RS AE RI CE 
Battery plate separator, secondary, H. Leitner (2.777 | Gas engine, Altham & Beattie . 2,181 | Syringe, vaginal, J. A. Bell......... R20 | Apuene for cigars, American Lithographic 
Beam hanger, G. ©. Escher (2,225 | Gas generating machine, J. F. Kistier.. 662,276 | Table tops, etc., changeable support for, Sargent . Com 
Beam supporter, L. Rerry “61.46 | Gas lights, mantie and mantle support for incan- & Dover.. : - 62,136 | ‘Blue l abel, ‘” ‘for whi , A. Forbes 
Bearinu, antifriction, T. B. Dooley 2373, O37 4] } descent, M. & A. T. Herskovits 692.581 | Tap and die, F. Ehmke 652.064 | ey stal Rock,” for = Cleveland 
Bed bottom, spring. =. D. Diits wil Gas producers, steam superheater for, EB. J. Duff. 662.0 | Tap, nt Se Se screw threading, § - 662,361 rewing Company eee eeeeeeesereeceseseneten seueees 
Bed, folding, J. F. Wilmot storing acetylene, E. N. Dickerson. . 2,258 | Tar kettle, fireproof, E. Cubbidge 692,253 | « Dotty Dimple,” for conned tomatoes, United 
Reverages, producing deal ized fermented, _ | Gases, means for ¢ ‘onserving liquid, J. F Brady.. 62, 217 Telerrame. means for rapidly transmitting, Pol- | States Printing Company... ..........+...0-.+ 20+ | 
Maller “2,172 Gear blank, Boyd & Wes . ae BOR & ViPOM. «... 0.00 cccccrcccccscscsccesescescesess 120 ' * Horse Radish Jack,” or nes radish, A. Cliff... 7. 
P.d.G . 61.973 | Glass artic les, apparatus tee manufacturing hol- Telegrams, rapidly transmitting, Pollak & Virag. G@2.21 | + i.  — gues ” for cigars, Schmidt & Com. 
frame. J. 8. Dikeman ons. 115 low, P. T. Blevert. ........c.ceeeeees -++ (82.208 | Telephone receiver, H. H. Hipwell TEE) GURUS cccuaduntmanaanendgennne uch sacraee cogeneunede %, 
rcie saddle. B Wheeler 62.158 | Golf tee, iH. BE. Wetzel 2.28 | Thill coupling, W. 8. Castie.............. ” aon a Brand,” ae canned tomatoes, Cnited 
Biscuit making machine, G. 8. Baker 62,34 | Governor, engine, K. Irwin. keener .. 2,121 | Thill coupling, * a. Parsons. ieomese eduate aubenell States Printing Company.................-..+« 7.806 
Boat, serpentine, J. Gresbam G28) | Governor, pressure, A. Roesch........ . 2,0M | Thill coupling, A. H. “ Montana Sport,” for cigars, Schmidt & Company 7,95 
Boiler flues, apt tas for manufacturing | Grain binder, W. C. Martin. 2.079 | Threshin machine teed. Seeatating mechanism. “ Murillo,” for cigars, Cuban American Manufac- 

flanged, ¥. L. Lan 2.12% to 9.1277 | Grate, dampme. BE. Gibson. on? 118 NE et Recta tenn ateientin 6F2.001 | SD CINREIND, «0a insnbaneapnnsabes 00s0ee-see 7.08 
Boiler iecrustat s, com pound r preventing, — _ | Grinding wheel center, J. Macphail 29, 2,240 | Throat shield. "'W. W. McCormick........ - ...... 62.15)  “ Nanine.” for cigars, Schmidt & Company......... 7.904 

J. Smit r 2.25 | Guns, firing mechanism for automatic e quick- fir Si Wi, i  . retccencediiicadhs betel 662.432 “ Oi of Vanilla,” for an extract, D. Lamont..... one 

¥. M. Tarck ing, Dawson & Silverman. OR? 255 | Tire and shoe, pneumatic, A. Vreeland - 662,208 | « Pa-kal,” for a medicine, A. H. Olmstead.. 7,901 
amb Hackiing machine, J. V. Eves 2,117 | Tire for vehicles, elastic, H. Tolman . RAITT | + Railwa Supplies and Pulp Wood,” for railway 
A. Ke Hanger. See Beam hanger. Crank banger. Tire, non-puncturable pneumatic, KE. L. & 8. B. | plies, ete.. 1.. R. Martin. ....-.--.--seeeenreeeee 7.916 
he J Harness pad former, J. A. Kramer 2.125 Alexander......... F210 + gan Reade Brand,” for butter. J. E. Amend4.. 73M 
Botee. 8. F. O' Lear; Harvester, corn, A. N. Russell (2.308 | Tire, non-slipping rabber, K. A. Enlind ++ GLI | + Stiver Creek Creamery,” for butter, J. J. Powers 
Be ttle case or er Dewein ey é j | Hat brim rounding machime, J. Stewart. Jr. 2.176 | Tire, vehicle. asters... . GR,008 ompany...... 7.368 
Ke < machine, Nichols & Fowler 62,087 | Hatch cover fastening, M. Mulboliand.. 62.1% | Tires, iuner tube for pneumatic, T. R. Palmer.... 62,12 «The Biue and the Gray,” for ‘beer, American 
Bo ing mact bottle support, Nichols & | Hatter’s tank strainer, Dwyer & Whittaker 662.250 | Tobacco stripping and booking machme, J. R. | Brewing Association...............; 7,908 
= 162.085 | Hay press, A. Bennett . = Ml Williams ee eeewe “The Famous Maryland Carpets,” for carpets, J. 
6 m filla = Bo kh 1.48 | Hay press, A. Sherrer. ss 2. )00 Tongue tip, A. A. Lerbakken.. i ak RL ci tae 7.915 
4 , 0 fille WH. Fe . 2S | Heater and stock tank, combined, perpeeeeeme, © d | Tool, combination, J. C. Lewis “The New Process Bester, Company.” for oleo- 
Hex fantener, M Kyrac 2. Ait | & Schultz , : 662,088 | Toreh and heater, C. L. Ge Frorer.. i margarin and butterin, D. Da 7.385 
Box na g te 1. K. fm 061.957 | Heaters, automatic temperature regulator for Toy hoop, P. A. Smith 4 |“ The We Giris Company Cougar,” ( cigars. We 
i . , we w ed yranular material le water, A. Roesch he , a | Toy money box, W. H. Ihetz 060 | Girls Company.. 7.7 
2.36 | Hewting and ventilating system. IL. D. Smea 62.108 | Track stractare. H. O'Shea. . . > ” si d 
Bread making ma ne. automa c. Kessler 1.98 | Hinge safety guard, J. H yy 92.21 | Translating device, F. M. Bell . 110 bei wd Friend tor an ‘antiseptic, Standar . 7.900 
Brick G. B.A. it eworth 2,119 | Hose and weeder, combined, G. A. Morrell. (HID 284 Trolley, H. 8. Goughnour.. ee ee ee 
Brick k for metallargical furnaces and | Hoist, cannery, J. C. wv ont © ee, 0, i BE nn ca caneveseveccecnanes 008 

preparing same, lining. KB. F. MeDowell Hoisting apparatus. fH. 62.18 | Truck, car, A. B. da Pont.. Rd 
Rrouder, - ken, Br & Sturtevant | Horse contromng devine, & Hy vo b-—— ml | poreea megeeengns. 1 E. Lawrence. one 004 | PRINTS. 

acta. l0ce. ©. A. Gorey ose coupling, ¢ teh 22% ypewriter, J. P. Angell......... panes Bw ” 7 ow; 
Bart ing liquid fuel, apparatus for, J. Smith Hose reel, B. Cliff. 1.8 Typewriting am W. J. Barron...... 692,141, 662.142 oy le Nysppansia. for Sm Pee & Com c i is = 

sutton, & S. sinith Hydrosulfite and making same, double, M. Baz- Typewriting machine, C. L. Fenton “i . 682.2390 » ee iris Company,” tor cigars, We (iF * a6 
‘ ~— ~ w . n. Mu Fada n (reiseue ; — : ae O82 38s, b ¥—-4 pr pewraing ~~ hs Sri: oo ovcoedeee 62.17 OMAPOMY « -. +0. -eressenreccsvverrsseeserseeeses 

sorimete ‘ arpenter neandescent mantie, och... 2.17 pe writin, chine do BP. cncovntbose ‘ 

Cameras, reversible back for. A. D. Davis Insect guard, R. Forrest 2.261 | 0 Yoruralio lock ae . Allender " Ss | A printed copy of the specification and drawing of 
Cane and aumbrelia, combined, KE. Hugendubel | Ironing table, 6 D. Dilts 1.90 | Vaccames, pane high, OPW Waring. ete 6f2.156 80Y patent in the foregoing list. or any patent in print 
Cap visor, M. Mattes Jar closure, Mills 2,241 | Valve. A. Fa a  -  AR RDA TOT 6f2.249 «issued since 1865, will be furnished from this office for 
Car coupling, 0. Canvi % | Knitting mac een presser for spring needle, F. Valve, Gcamaeal slide. L. W. MeDonald. oe, 10 cents. In ordering please state the name and number 
Car coupling. J. H. Hopkins 2.350 Hammond 62,288 | Valve. compression engine, H. J. Schmick @2.ih4 Of the patent desired, and remit to Munn & Co., 361 
‘ ar loading appar nos A. Streily , 2,087 Kottine ov like machines, » driving means for, F. onan Vehicle, a iis MNO. cocns cannccsnosenh :; @f2/ge7 | Broadway, New York. 

motors and brakes roller for electri« eS. tleom 158 ehicle driving gear, motor, R. W. EBiston.. 61 . Oanadian tents may now be obtained by the in- 

Grossman 72.558 | Ladder. L M oer, 72.0 | Vehicle driving mechanism, motor, J. E. ‘Thorny- ventors for aap of he tnvenstone named in the fore 
Car side bearing railway, KR. Harding 661.981 | Ladder, store, E. W. Balfour. 6R2, cro regen ing list. provided they are cteaple. af 0 cost of $09 cash, 
Car san, electric. |. B. Brower... . 02.218 | Lamp. M. & V. B. Cabill . Vehicle frame, motor. F. R. Parker... | -**: Tf complicated the cost will be a little more. For fall 
Care. mechania: r raising or ‘owertng foo Lamp, electric are, J. J. Wood 62 Vehicle, motor, t 3  gepentes pate ctions address Munn & Uo., 361 Broadway, New 

boards on open, KR. B Lintner 02,006 ' Lamp ventilator eap, street, A. K. Shaw Vehicle, motor, J EB Thornyerofi... eoecccococecess York. < foreign mey also 
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have arranged with the American Newspaper Association to supply a limited 
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Tool Topics Terseiy Treat 


There is no book in the world devoted 
}— AS to the description and 
illustration of Tools for all trades 
except the thoroughly up-to-date and 
improved ‘edition of 


MONTGOMERY & CO.'S 
TOOL CATALOGUE. 


It is ahandy book of ready information 
about every known too! and has a co- 
ous index fo: reference. Pocket size. 

Bont by mail! for 25 cents. 


MONTGOMERY & CO., 105 Fulton St., t., New York City. 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY ———om. 


allow lower bids on jobs, and give 
ter profit on the work. Machines 

sent on trial if desired. Catalog Free. 
W. F. & JOHN BARNES CoO. 

1999 Rusy SrT., fOcKFoRD, iLL. 


PHYSICAL AND SCHOOL APPARATUS | 
TOEPLER HOLTZ 


SELF CHARGING 
MACHINE | 


For School, College or 

X Ray work. 
t” Vireular free 

E. S. RITCHIE & SONS, 

Brookline, Mass, 

THE JOHNSON ROTARY PUMP. | 
Simple of construction, positive 
in action, easy ane — in ope- 
ration. Kspec r adapted to 
pumping s* | oil, sugar, lard, 
glucose, acids, starch, ciue, var 
nish, co:n and water, malt, ete. 
Large sizes for irrigation 

Made as a belt or steam pump, or com 
bination, or operated by electric motor 
or gasoline engine. Manufactured by 


DAVIS-JOHNSON CO., Station V, 
“a SAVE ONE-HALF YOUR FUEL 
We Tell You How. 
Sitar Radiator Co. 26 Furnace St. Rochester, N.Y. 
CUYER’S PATENT 


DESULPHURIZING FURNACE. 


Latest, Cheapest and Best. 
Takes the place of Heap 
or Stall Roasting. 



























CHICAGO, ELL. | 


Saves time and money. 
—_ - _ Write for particulars. 
HENRY GUYEK, Casilia 514, LIMA, PERU, 


The Perfection of Pipe Threading 
is admitted to be ty hed when our g 
Ne. 94 PIP : anes DING 
MACHINE 
is used. As a Aci machine it isthe 
only one known that wi!! cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuabie feature is, that it 
has no arbitrary lead screw for deter- 
mint style or pitch of Gwe ad to be 

out, B” Send for (atak 
E MERRELL | Fa. 1. 
501 Cartiss St, Te edo, hie. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic Most 
ywer at least cost. All parts 
nuterchangeable. Made of 
iron, steel or bronze, Can be 
driven by belt, motor or en- 
llustrated Catalogue free 


Wells St., Buffalo, N.Y., U.S.A. 















Fie attachment. 
FABER PuMP 0., 3 3 





ZEPHYR MAGNESIA 


PLASTIC COVERING. 


Unequaled as a non-conductor of beat for use on al! 
steam and fire heeted surfaces. 

Guaranteed to cover 40 square feet, flat surface, 1 inch 
thick, and weighs only 60 pounds per bag 


U 





Magnesia Asbestos Moulded Sectional! Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 
Asbestos Cement, and a complete line of insulat- 
ing materials of all kinds. For prices address 
THE CORK FLOOR AND TILE CO., 
‘39 Cengress Street, Beston, Mass. 














Powerful, Responsive, 
Durable and Efficient. | 


“The Reeves” 
Variable Specd 
Countershaft 


for securi any speed without 
ehange of belt or "aes of time. Es- 
pecially adapted for all kinds of Lron- 
working Machinery, iron Lathes, 
Planers, Boring Mi is, Shapers, etc.; 
Cement Machinery, Experimental 
mae fact an aes —y 
a change of speec 

With i alu ‘increase and a better 
grade of work can be produced. 

t2™ Send fi 7 \. a ilustrated 
catalogue “ S. A.” free. 


REEVES PULLEY co. 
COLUMBUS, IND,, U, S. A. 
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THE NEW WERNER 
EDITION OF 1900 


is a magnificent set of books; it is printed 
upon a superior = of book paper, is 
strongly and elegantly bound, and above all 
the 


Type is Large and Clear. 


It is equal in EVERY respect to the English 
edition, of which it is a complete reprint; 
and in addition, our subscribers receive the 
Werner Supplement, in five volumes, which 
brings information to date, and is essential 
to American readers. 


A COMPLETE 
FAMILY LIBRARY. 











Philosophy and Posy: Economics and 


Revised to Date. 





THE NEW: 1900 1900 WERNER EDITION OF 


Encyclopedia Britannica 


Thirty-one large volumes, 8x11 inches, 25,000 pages. 


WEBSTER’S ‘bictionary” 


ments of $3.00 each, we will send, freight prepaid, a + 


The American Newspaper Association 
148 Fifth Avenue, New York. 





FREE! 


THE DICTIONARY is 
a magnificent volume 
of 2370 pages, over 2000 
engravings, and many 
chromatic colored 
plates of great beauty. 
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HALF A BILLION 


ADVANCE IN VALUES 


of Stocks on the New York Stock Exchange 
in four days of last week following Election 
shows that confidence is fully restored. 


Mining Stocks Lead the Boom, 


and for the next few years stocks in legiti- 
mate working mines will pay the holders enor- 
mous profits if carefully selected through a 
responsible house. We do the largest exclu- 
sive Mining, Banking and Brokerage business 
in the United States, and by our thorough 
methods of investigation and monthly reports 
from our own representatives and experts in 
the respective camps have invariably made 


PROFITS, NOT LOSSES, FOR OUR 
CUSTOMERS. 


We have several first issues low-priced stocks 
and dividend payers which will pay very large 
and immediate profits, that any investor desir- 
ing unusual interest and absolute security of 
principal should investigate. Send for pamph.- 
lets of our 4 successful properties in combina- 
tion and booklet, “About Ourselves," describ- 
ing our successful methods and showing how 
the excessively large profits of mining invest- 
ments can be obtained with no risk of loss. 


DOUGLAS, LACEY & CO., 
Bankers & Brokers. Mining Stock Exclusively 
066 Broadway —17 New St., New York, 
BRANCHES: 
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BOSTON I International Trust Co." Building 
AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of pavects 
granted tor the varioua subjects upon which petitions 
bave been filed from the beginning down to December 
Sl. 186. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 1) cents. To be had at 
this office and from all newsdesiers. 
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Wells, Oi) and Gas Wells drilled 
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ture and furnish everything re- 
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. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 
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trated catalogue. Address 
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136 LIBERTY STREET, NeW Yo.x, U.8. A. 
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THE BICYCLE: 


Health and Disease.—By G. M. Hammond, M.D. 


The use of the cycle by persons in healt Phe use of 
the cycle by persons disea |. Contained in SCIENTIFIC 
AMERICAN SUPPL EMENT, Yo. 1002. Price 10 cents 


To be had at it this < office and from all newsdealers 
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CROOKES TUBES AND ROENTGEN’S 

Photugraphy.— The new pbotography as performed by which is constructed on the most scien- 
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about Crookes tubes. SCIENTIFIC AMERICAN BI PPLE- | clean and care for. 
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The finest catalogue ever issued is yours 
on request. If interested in typewriters, you 
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DESIGNS 
CopyYRicHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opmion free whether an 
invention is probably patentable. Commaunica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdeaiers. 
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Coggeshal) Patent Steam Tube Cleaner. 
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Steam, Hydro-Carbon, Electric and Pneumatic 


Motors. 
By GARDNER D. HISCOX, M. E. 


Author of “Gas, Gasolene and Of! Vapor Engines,” 


and “ Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 Posrtpain. 
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in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
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to the pl ‘e and busi convenience of mankind. 

The make-upand nag of Aut bile Vehicles 
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knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
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That’s where 
our education 
affects you. 


What The Interna- 
tional Correspond- 
ence Schools, Scran- 
ton, Pa., are doing : 


FIRST 


Teaching mechanics the 
theory of their work. 


SECOND 


Helping misplaced le 
to change ioe tT 


THIRD 


Enabling young people to 
support themselves while 
learning professions. 


dents and di in Mechanical 


One Steam, Civil and Mining Engineer- 
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geration; Pattern Drafting; Drawing and De- 
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es; Methods of Teaching. When writing, state 
subject in which interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Established 1891. Capital, $1,500,000 
Box 942 Scranton, Pa. 


ELECTRICAL ENGINEERING 
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for our Free Illustrated Book. 
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THE NEW DISCOVERY 


that has elevated a Taiking Machine 
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Technically speaking, the ZON-O-PHONE isa Talk- 
ing Machine ; practically, it is something very differ- 
ent. It is in the delightful entertaining, satisf ying 
quality of its results that the ZON-O-PHONE is 
entirely different from anything you have ever 
heard before. 

For the first time, the dictinesly buman quality of beth the 
speaking and the singing vole is faithfully retained. For the = 
time the colorature performances of the great sopranos, even to th 
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faintest trills and most rapid runs, are recorded with tene wallty uutmeot and reproduced in a manver to delight the most critical, 
For the first time, the sweet and elusive notes and chords of the Violin are y registered. For the first time, in the graod ensemble 
work of the orchestra and military band, the deta:!l of the various instrumentals lentes in tone effects of marvelous richness, depth and 
beauty. For the first time, alo, extraneous noise is eliminated, even the scratch of the needle. 

These superb results are largely due to the vast improveme nts we have been able to make in the records. 
By a secret — oe recently discovered, we register thousands of minute sound vibrations which are 


entirely lost by all other methods, To illustrate this to the eye : This line repre- 
sents a sound 
wave asrecord- 
ed by the old 
and now aban- 
doned Gram-o- 
phone process, 


and this line the 

same sound 

wave as re 

corded by the 

new ZoOn-0- 

PHONE process 

showing the 

multiplicity of 

vibrations which have before escaped registration. 
improvement over all other Talking Machines, including the Gram-o-phone, which we have abandoned, 
including its name. In one word, the ZON-O-PHONE is the only ARTISTIC, and therefore the only en- 
tirely satisfactory Talking Machine. Its repertoire af Records covers everything available in the amuse- 
ment world; and as a source of lasting, varied and delightful Home Entertainment, it is without a rival. 


SPECIAL OFFER TO 500 SUBSCRIBERS OF THE “SCIENTIFIC AMERICAN.” 


If you are actually a subscriber to the “ScrENTIFIC AMERICAN,” we willsend youa ZON-O-PHONE 
outfit complete, including Zon-o-phone, ‘Amplifying Horn, Sound Box and 200 Needles, with four superb 
Zon-o-phone Records, on payment of One Dollar as an evidence of good faith, provided you are one of 
the first 500 subseribers who answer this advertisement The ZON-O-PHONE outfit will be sent on 
these terms, subject to 24 hours examination If you are pleased with it, as we are sure you will be, it may 
be bought outright for $2000, or on installments, as may be a . If, after examining the ZON-O- 
PHONE, you do not desire to keep it, we will refund the $1.00 on receipt of the ZON-O-PHONE outfit. 


NATIONAL GRASi-0-PHONE CORPORATION, 874 Broadway, New York. 
THE ORIGINAL AND GENUINE :*: AGENTS WANTED TO SELL 


Rubber Goods. Perfectly imi- THE STANDARD GAS LAMP. 


tate linen. Are durable and A wonderful invention. 1-6 the “Perfec of 
kerosene, or 6 times the light. erfectly 
keep white. They go to all safe. 41 different styles. Retail from $4 up. 
parts of the Globe. Write for All sense. han lee pao = core H t 
‘ brighter than electricity and cheaper than 
Cataleg. We wom Agus kerosene. Can furnish thousands of testi- 
everywhere. M’fd only by monials from people using them for months. 
Windsor Collar & Cuff Co., 
Windsor, Conn. 


In other respects also, the ZON-O-PHONE is a vast 





Ageate octats mon rite for eesize 
SAN NDA D GAS LA cO., 
A. Street, Chicago, I 


LESALE BOOK 
FREE! Ssoesht cATALOG 


SSSSS== 
Edixvion for 1900-1901 








THE MODFRN ICE YACHT. —BY GEO. 
W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc- 
tiun of the fastest anc best kinds of Ice Yachts of the Now ready. Conta 6 cents Pont 
latest, most approved forms. Liustrated with engrav- by 9 ay advertising 15. 
ings drawn to scale, showing the form, position, and riodt ete., at Wh yo 
arrangement of all the parts, Contained in ng png books eH ah in stock, Best catalog ever printed &A 


AMERICAN SUPPLEMENT. No. @34. Price 0 evn sent free o mares. 
To be had at this office and of all newsdealers. THK BOOK CP PE COMPANY, 266-8 Wabash Ave, , Chicago, 


te -_ = oaeges 

















SUST PUBLISHED 
THE 


Progress « of « Invention |§ 


IN THE 


Nineteenth Century 


By EDWARD. W. BYRN, A. M. 


LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL POSTPAID TO ANY 
COUNTRY IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 





Readers of the SCLENTIFIC AMERICAN are aware to what extent it has devoted itself for more 
than half a century to chronicling the great inventions and discoveries of the present century ; and 
to worthily commemorate the completion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which will present in con- 
crete form the great scientific and engineering achievements of the cen- 
tury. The chapters give a most comprehensive and coherent account of 
the progress which distinguishes this as the “golden age of invention,” 
resulting ix industrial and commercial development which is without 
precedent. A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particular year. The book 
is printed with large type, on fine paper, and is elaborately illustrated by 
joe engravings and is attractively bound. 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this 
unique and timely publication 


The following is a brief Table of Contents. Chapter I—The Perspective 
View ll—Chronology of Leading Inventions of the Nineteenth Centary. 
Ul—The Electric Telecraph. 1V—The Atlantic Cable. V—The Dynamo and 
Its Applications. VI The Electric Motor. Vil—The Electric Light. VIII-— 
The Telephone. 1tX—BSlectricity, Miscellaneous. X—The Steam Engine. 
XI—The Steam Railway. \IIl—Steam Navigation. XIII-—Printing. XIV— 
The Typewriter. XV—The Sewing Machine. XVI-The Reaper. X VII- Vulcanized Rubber. XVIII— 
Chemistry. X1X—Food and Drink. X X—Medicine, Surgery and Sanitation. XXI—The Bicycle and Auto- 
mobile. XXII—The Phonograph. XXILI—Optics. XXIV—Photography. XXV-—The Roentgen or 
X-Rays. XXVI—Gas Lighting. XX VII-—Civil Engineering. XXVIII- Woodworking. XXIX—Metal 
Working. XXX—Fire Arms and Explosives. XXXI—Textiles. XXXII—Ice Machines. XXXILI—Liquid 
Air. XXX!IV—Minor Inventions. XXX V—Epilogue. 

A full Table of Contents, with les of Qlustrations, is now ready and will be sent jree to any address. 
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SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK. 
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ICE BAGHINES, Gury Retna, ee EEE 
ies oad 


& EXE RIMENTAL. WORK. 
Inventions develo ‘tal Machinery. 


E. v. DELS Fox Bidg., Franklin oo New York. 
D AMOUR SL! TTLEDALE MACHINE C0 


W .YORK 


PATTERN AND MODEL MAKEKo. 


1-2 H. P. GAS ENGINE CASTINGS 


Materials and Blue Pripts. Write for Catalogue 9. 
PARSELL & WEED, 123.181 W. het Street, New York 
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AMERICAN MANUFACTURERS 


desirous of being represented in France and Burope, 
address for partioalars, JULS8 FLeiscn, 7% Kue Mozart, 
Paris, France. Beat references furnished. 
WANTED. An experienced Oost Keeper. one ac- 
customed to both tron and woodworking 
yen Apply, with references, by letter only bs 
ew Domestic 8. M. Co., % Warren St., , Newark, NJ 


ic Pe = SEND FoR FREE CATALOSUE. 





FIRST 
PREMILMS 





FOR $. SALE. —Machine Shop, brase and iron foundry 

not large, bu well auipped. Present 
owners not active nor conversant with the business, A 
thoroughly capable man who would know what and how 
$0 mene with some capital, can buy this plant 
on ver 


WA ERTOWN MPa. co., Watertown, Wis. 


sw FOR «SALE. 


Adjustable wereie saddle post. Something new. Great 
advantage. le and practical device. Big demand. 
Address BO +153, Station C, Los Angeles, Ca). 


FRICTION CLUTCHES 
cco WaREIRE OTO™ WRERE y, y. 

















Magneto tor Gas or Gasoline Engine igniters 

No batteries used. Self-lubricating beeriugs. Dust 
and moisture proof. Brushes self-adjusting, Mate 
rial and workmanship the weer. GUARANTEED 
POR ON YEAR. Send for circular and price list. 


GIDDINGS & STEVENS, Rockford, Hl. 
U. S COVERNMENT SOLD 10,000 







Spanish Mauser Rifles & Carbines 
also 5,000,000 Ball Cartridges in chps. We bought them all, 
Before ex nat them, we offer « Uimited number at retail. 

F. BANNERMAN, 579 Breadw New York. 
Dealer in Military Goods and War Relics. 


MOVING PICTURE MACHINES AAD 


Chitty HARBACH & vine 


o. - HOLDEN 


LAt LPHIA Ra 


REGEAIES ICE MACHINES 


VELOCITY OF ICE BOATS.—A COL- 
lectiun of interesting letters to the editor of the Sul kN- 
TIFIC AMERICAN on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Lllua- 
trated with 10 explanatory diagrams. Jontained in ScI- 
——< AMERICAN SUPPLEMENT, No. 214. Price 10 
fo be = at this office and from all aewsdealers. 






Catalog on request. 
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Send us your address 

and we will showyou 

— - make $3 aday 

luted y sure; we 

furnish the work and teach ne ~— you work in 

= locality where you live, Send us your address and we will 
lain the busines: fully, remember we gusrantee aciear profit 
i for every day's ae eee Write st once, 
WAL MANUF RING CU. Bor 354, Detroit, Bich. 


ELECTRICAL > 2 
vachiNerY BARGAINS 
Dy NAMOS SE NGINES MoTors 


4 





INCUBATORS 2: 


fon area 15 
m4 ‘Rome Ty Sy 


extnehe rest Hinges Toe bo. 


oe, Tuan 


ae | 
a | 








LIFE E PRODUCERS 


LIFE PRESERVERS 


logue. 6 cents in stamps. 
INCUBATOR CO., Bex 75 Des Moines, la. 








200 Fe st2.00. 


The simplest, most perfect Incubator made 
inthe world. This is » new one at a remark- 
os low price, It is an enlaggement of the 


GEO. H. STAHL, Quiney, It, 
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These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
Send for booklet and particulars. 


0., KEY WEST. 







§ money. 


oo CIGAR ¢ 
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| {THOROUGH ‘INSPECTIONS: 


AND 


INSURANCE : 





ee 





' AGAINST: LOSS 4 
' DAMAGE 
£ To 
’ PROPERTY M 
4 Loss-or- ure | 
$ AND 
§ muury 
HE od TO: PERSONS ! 
Pi CAUSED BY ‘ 
STE \MBOUR ‘EXPLOSIONS j 
f %  punce.Secn COCR! TAR TARY eau Runt, Vice Pensinestr 
LABNAINERD TREAS ae * A at 





teeta 


NO CHE APER © 


TRA VELING 


a be experi«- 
snced than when 
riding ina 


WINTON 
MOTOR 
CARRIAGE 


It costs half a cent 
a mile to operate 
Speed can be regu- 
lated at will. hasy 
control, abso- | 
utely safe. Sim- 
every detail of its construction, ele- 
gant in design, handsome and durable in finish. All parts 
interchangeable but none liable to get out of order. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


CNBERTARES: eo and Motor 
" AE. nte To aul st capital 





Price 81,200. 


pie. but perfect ir 





Ft ‘ENiowED Sper ia ' ake thorough examinations of 
patents, Experts . ' and autor on tunities to 
fo t , positions to noerns willing 


r ue pater nia enees and entions 
*, gears Dushiies and hdr pa rte 


27 “ iittem St... New Vork. 


A pair Machine 


FORTY MILES AN HOUR 


Pt Ro + ASS 














we? if you want it, but we! 
ra) do nut recommend our 
=o customers to buy racers 
a} unless they are going to 
uC]- make raging a business. 
a Our stanfard speed is 18 
miles per bour on cn =o. 
‘ 


try roads. We fur 
ni > powerful 
bie cylinder variable 
peed gasoline 
engines with our 
carriages; ample 
Ff. power and strong 
construction; ele- 
ant design and 
“ ne workmanship 
buvers send for descriptive matter. Im- 
Neo agents. 
. WOESES, INDIANA. 


Prospective 
mediate delivery. 
THE HA\NES-APPERSON CO., 














CHARTER ENGINE 
USED 


py Any One 
ror Any Punrose 
Fu #t—Gasoline, Gas, Distillate 
Stationaries. Portabies, Engines and 
Pumps, Noisters 


tr” State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, us| 


NOT FOR FARMERS ONLY. 


THE 


Country Gentleman 





The ONLY Agricultural NEWSpaper, | 


AND ADMITTEDLY THE 


LEADING AGRICULTURAL JOURNAL. 


Or THE WORLD. 


Kve ery department written by apes alists, the highest 
suthorities in th if respective line 

Gives the eagr multura! NEWs with a degree of full- 
ness and comp! ou “Ness not even attempted by others. 


INDISPENSABLE TO 
ALL COUNTRY RESIDENTS 


Single Subscriptions, $2. 
Two Subscriptions, $3.50. 
Four Subscriptions, $6. 


SPECIAL 
OF LARGER c LU BS. 


Four Months’ Trial Trip 50 Cents. 


It wil) pay anybody interested in any way in country 
life to send for sampie copies. 


LUTHER TUCKER & SON, 
ALBANY, N. Y. 


INDUCEMENTS TO iy ef | 


















1 Candie Power Lamps. 

8 Lamps in Series on 
100 to 120 volts. 

4 panee in Series on 
50 to 60 volts. 


‘* The Perfected American Watch’ 
of interesting information about watches, will be sent 
free apon request. 


No Danger, Smoke or Smell. 


WALTHAM WATCHES 


It is not alone the value of the 
jewels that makes a first-class 
watch---it is the brains that have 
planned its construction. 
mechanical skill and knowledge that 
have made Waltham Watches the 

best in the world. 


American Waltham Watch Company, 
Waltham, Mass. 


CHRISTMAS 





EDISON JUINIATURE 


It is 


*, an illastrated book 













LIGHTING 


LAMPS 


for Christmas Trees. 


Lamps either rented or sold. 


Full directions furnished, enabling anyone to readily 


wire and put up the lamps. 


Can be used only in houses having electric lights. 


Address 


GENERAL ELECTRIC COMPANY, 
HARRISON, N. J. 








Do You Know That Your Razor Has Teeth 


Its edge is not a straight, but a serrated line and the finer 


the teeth the better the razor. Ordinary shaving lathers in- 

jure these teeth by invisible corrosion. 

razor out of order, compelling frequent stropping and honing. 
ELECTRO SHAVING LATHER 

is a new and scientific improvement in a shaying outfit. 

lt preserves and bardens the delicate teeth of the razor. 


make 
delightful to use. Send for free folder giving particulars. 


F.G. FOWLER & CO., 


This is what puts a 


s it cut easier, soothes the skin, is easy to make and 


Bridgeport, Conn., U.S.A. 
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greatest 


t burner is D. M. 


ACETYLENE 


DO YOU KNOW that the most A. 
comfort can be secured b 


ht, a Sooate, 
we IND! DE re. 


STE AR f 


| Write, inclosing 25 cents, for sample. 


STATE LINE TALC co., Chattanooga, Tenn., U. 8. A. 











yCOASTER 
TORROW ASE! 

BS OO IN USE 

ADDS PLEASURE AND SAFETY — * ALL DEALERS | SELL THEM. 


RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C°, exMina. fy. 


FITS ANY CYCLE JOO, 















INVENTORS’ MERCANTILE BUREAU 


320 Broadway, New ¥ get 
all foreign ——. Have 


ndents in 
ufacture 


with corres 
iilties for the 


and Introduction of Patent Novelties. Send Model and Plans and we will make you an offe 








GRAMOPHONES! 








ve 


| 





United States 


have no legal value. 











Canadian Parties Address: 
E. BERLINER, 2316 St. Catherine Strect, MONTREAL. 


agent of the Gramophone; 


THE 


Gramophone Co., 


Stewart Bidg., Washington, D. C., 
owns the Letters Patent for thee GRAM- 
OPHONE and its Indestructible 
Discs, These patents have never been attacked, 
nor have Gramophones and Records made under 
them ever been declared infringements, except 
through judgments cenfeased by a former 


Record 


such judgments 
The Gramophone patents 


cover all Talking Machines in which the rece 
erd groove propels the stylus, and in which 


hard-pressed record discs are used. 


SUITS HAVE BEEN ENTERED AGAINST the parties offering tbe Zon-e-phone (a beld copy 


of the Gramophone). 
Dealers and users are WARNED against buying them, or they make themselves liable for heavy damages. 


United States Gramophone Company, |“ 


&. BERLINER, Pres. 


| Lights. the bathortep of the 


DECEMBER I, 1900. 














The New England Watch Co. 


ARTISTIC SPECIALTIES 
for the Season are shown 
In Our Blue Book for Ladies’ 
In Our Red Book for Men’s 
Watches. 


Either or both sent on application. 


37 Maiden Lane, 49 State Street, 
New York, N. ¥. Chicago, Tl. 
Spreckels Building, San Francisco, Cal. 


LAUGHLIN | 


FOUNTAIN PEN. 
THE BEST AT ANY PRICE 




















A Holiday Suggestior Suggestion—A gift of 
mever ending usefulness and a 
constant pleasant reminder of the 
giver. Your Choice of fe pop- 
ular styles, superior to 


$3.00 STYLES 
of other makes, for only 


$4.00 


Try it a Week. If not suited, 
we buy it back. Finest qualit 
hard rubber holder, 14k. Diamon 
Point Gold Pen, any desired flexi- 
bility in fine, medium or stub, and 
the only perfect ink feed. By mail, 
ten on receipt of $1.00, (reg- 
stration 8c, extra. 

Ask your dealer to show you this 
Ber { he has not or won't get it 

or 4-0 (do not let him substitute 

itation, on which he can 

mabe more profit). send his name 
and a order to us, and receive, 
free of argo. one of our Safety 
Pocket Pen olders. 

Remember, there is no “just as 
ood” as the Laughiia. Insist 


t; take no chances. 
([lustrations wise.) 


LAUGHLIN MFG. CO., 


310 Laughlin Block 
DETROIT, MICH. 


‘s] IGHT OF ASIA” LAMP 


The Smallest Porta- Weight, 94 ox. 
ble Electric Light. ins. long. 


Unlike ali other portable 














ight of Asia" Lamp de 
not deteriorate unless used. 
od light for short 
s, th’ s lamp 8 unex- 
. The “ Light of Asia” 
Com is made with a view to 
benuny, and is mounted in an 
aluminum shell_covered with fine 
r. Price $3.00, postpaid. 


Every One Guaranteed. 
ELECTRIC CONTRACT CO. 
61 ELM STREET, NEW YORK. 





MINERAL PRODUCT OF sun UN hye 
States in 18%5-18%.—A valuable table, accompanied 

stat AMERICAN SUPPLEMENT 11 1s 
Poe 0 cents. Fer. vale by Munn & Co. and al) news- 
dealers. Send for 1897 catalogue. 











EDISON | 





FOR GOOD m MUSIC 
eiytT ins tole eareaa iene 


Catalogues everywhere, all dealers, 


without” this” OG Caicos. Mark. 
Nat’! Phonograph Co., 135 Fifth Av., New York 
Cees i 
JESSOP S STEEL gr Pns = 
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